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IDENTIFICATION 


PRODUCT CODE: MAINDEC-11-DQFPE-A-D 

PRODUCT NAME : POP-11/60 FP11-E 
HARDWARE DIAGNOSTIC 

DATE CREATED: September, 1977 

LAST REVISION: September, 1977 

MAINTAINER: Diagnostic Group 

AUTHOR: Don North 


COPYRIGHT (C) 1977 
DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 


This software is furnished to the purchaser under a _ license 
for use ona Bieals computer system, and can be copied (with 
inclusion of DIGITAL’s copyright notice) only for use in such 
eyeten except as may Otherwise be provided in writing by 


The information in this document is subject to change without 
notice, and should not be construed as a commitment by DIGITAL 

EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION assumes 
ee peapensi hati hy for any errors that may appear in this 
ocument. 


DIGITAL assumes no responsibility for the use or reliability 
of its software on equipment not supplied by DIGITAL. 
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1.0 INTRODUCTION 

1.1 ABSTRACT 
THIS PROGRAM IS A HARDWARE ORIENTED MACRO DIAGNOST FOR TH 
FPLI-E_ “HOT” atti ep NT fer SSOR wie OF T Te a 11/6 
CPU. THE = ou aes OF THIS DIAGN HAS 
Sadr Pie litre Reinieneue ie ETE 
CPU. __ SPECIFIC ATTENtION HAS BEEN DIRECTED AT THE EXPONENT / 


1.2 


2.0 


2.1 


2.2 


FRACTION DATAPATH PARTITIONING,  “ADD-/SUB-" INSTRUCTION 
IMPLEMENTATION AND. THE “MUL-" ROM MULTIPLIER NETWORK. 


2! ores Mae ERROR PRINTOUTS, AND SPECIFIC HARDWARE INFORMATION 
OVIDED AT EACH TEST HEADER, FACILITATE MODULE LEVEL FAULT 

RESOLUTTON TO THE FP11-E UNIT BR HOST PDP-i1/60 PROCESSOR. 

THIS PIRGNOST TS IS INTENDED TO BE USED IN CONJUNCTION WITH THE 
XISTING FLOATING POINT INSTRUCTION TEST PROGRAMS 

=MD-11-DOFPIA7B/C/b x" ss 

REVISION HISTORY 

THIS SECTION DOCUMENTS ALL REVISIONS MADE TO THIS DIAGNOSTIC: 


REV. DATE WHY 7 WHERE 7 WHO 


AC O1-SEP-77 INITIAL RELEASE 


REGUIREMENTS 


EQUIPMENT 


1. PDP-11/60 STANDARD COMPUTER WITH MINIMUM 16K WORDS 
OF ANY MEMORY TYPE (MOS, CORE), 


2. DLI1-W LINE CLOCK 7 CONSOLE INTERFACE, AND 
3. FP1i-E “HOT” FLOATING POINT PROCESSOR. 


STORAGE 


THE PROGRAM USES MEMORY O-45520(8). THE UPPER 2.0K WORDS ARE 
RESERVED FOR THE XXDP MONITOR, IF EMPLOYED. 


SEQ 0003 


EQ1 
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2.3 


2.3.1 


é.3.2 





PRELIMINARY PROGRAMS 


THE CPU, nee AND MEMORY TEST PROGRAMS MUST BE RUN FIRST 10 
VERIFY CORRECT OPERATION OF THE BASE MACHINE. THE 
FOLLOWING NSEQUENCE IS SUGGESTED: 


(1) et le PDP-11/60 eels LOGIC TESTS 
(2) DQKDB-* PDP-11/60 T TEST 

(3) DQKKA-* PDP-11/760 CACHE DIAGNOSTIC 

(4) DZQMC-* PDP-11 O-124K MEMORY EXERCISER 


“FAULT RESOLUTION” OPERATION 


FOR BEST FAULT RESOLUTION, THE PDP-11/60 “WARM” BE RUN. IN 
FLOATING POINT INSTRUCTION no TESTS MUST NOW BE RUN 
“WARM"-ONLY MODE (IE, SWR=(rxrr223)]. HIS VERIFIES 
CORRECT OPERATION OF THE BASE PROCESSOR FLOATING ‘wr! SUPPORT 
MICROCODE; THIS MUST BE DONE PRIOR TO RUNNING "HOT" 
FLOATING bornt TESTS, AS THE FP11-E UNIT RELIES HEAVILY ON THE 
BASE PROCESSOR FOR SUPPORT FUNCTIONS (OPERAND FETCH/ STORE , 
ETC. THE “DQFPE-%" DIAGNOSTIC ASSUMES THAT THE “WARM* 
FLOATING POINT PORTION OF THE BASE PROCESSOR (HARDWARE AND 
MICROCODE) IS FULLY OPERATIVE. 
THE FOLLOWING ORDER IS REQUIRED: 


(1) DQFPA-* FPU BASIC INSTRUCTION TESTS 
(2) DQFPB-* FPU ADVANCED INSTRUCTION TESTS 
(3) DQFPC-* FPU INSTRUCTION EXERCISER 


THE FOLLOWING IS OPTIONAL: 
(4) DQFPD-* FPU ADD/SUB/MUL/DIV RANDOM EXERCISER 


AT THIS POINT, “MD-11-DQFPE-*”" SHOULD BE RUN. 


TO COMPLETE THE TEST SEQUENCE Re oes POINT INSTRUCTION 
SET TEST PROGRAMS SHOULD NOW B N_IN BOTH “WARM” AND "HOT" 
MODES CIE, SWR=(zz2x20)]. His” “ts NECESSARY TO PROVIDE 
COMPLETE TESTING OF THE FP11-E UNIT INSTRUCTION EXECUTION AND 
EXCEPTION HANDLING LOGIC. THE SUGGESTED SEQUENCE IS: 

1) DQFPA-* FPU BASIC INSTRUCTION TESTS 
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F XERCISER 
(4) DQFPD-* FPU ADD/SUB/MUL/DIV RANDOM EXERCISER 
“COVERAGE ONLY” OPERATION 
TO OBTAIN FULL COVERAGE OF THE “WARM” AND "HOT" FLOATING POINT 
UNITS, ONLY THE FOLLOWING SHORTER TEST SEQUENCE IS NECESSARY, 
USING SWR=(r2x210): 


(1) DGFPA-* FPU BASIC INSTRUCTION TESTS 
(2) DQFPB-* FPU ADVANCED INSTRUCTION TESTS 





SEQ 0004 
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4.2 


4.3 
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Page S 
PE-* FP11-E HARDWARE DIAGNOSTIC 
q} QFPC-* FPU INSTRUCTION EXERCISER 
(8) DQFPD-* FPU ADD/SUB/MUL/DIV RANDOM EXERCISER 


LOADING PROCEDURE 
LOADING/STARTING VIA PAPERTAPE 
RAM NNO ated USING ABS LOADER. 
LOaD ADDRESS 
SET Sui THES Gas PRECTION 5.1) 
SR=( gtd ) IS WORST CASE TEST. 
(4) PRESS “CNTRL/START” TO BEGIN. 
(S) PROGRAM TYPES IDENTIFICATION v7 (VERIFY THAT THE 
CORRECT PROGRAM HAS BEEN LOADED!), AND EXECUTION BEGINS. 
LOADING/STARTING VIA XXDP 
(1) BOOT THE APPLICABLE XXDP coe DEVICE (RK, TC, DP, ETC) 
(2) SET THE SWITCHES AS DESIRED (SEE SECTION'S.13 
SR=(000000) IS WORST CASE TEST. 
(3) hye MONITOR MODE ("."), 


: PEAQ 
(4) PROGRAM TYPES IDENTIFICATION HEADER (VERIFY THAT THE 
CORRECT PROGRAM HAS BEEN LOADED!), AND EXECUTION BECINS. 


STARTING PROCEDURE 


CONTROL SWITCH SETTINGS 

SEE SECTION S.1 

SWITCH REGISTER (OO00000) IS WORST CASE TEST. 

STARTING ADDRESS 

THE PROGRAM MUST ALWAYS BE STARTED AT LOCATION 200(8). 


PROGRAM/OPERATOR ACTION 
EITHER: 


(1) AT THE CONSOLE: “HALT”, ENTER (000200), “LOAD.ADDRESS”, 
“CNTRL/STRRT” 


(2) °.R name’ TO XXDP MONITOR 


Ful 





SEQ O000S 


GOI 
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5.0 


S.1 


$.2 


(3) "LOAD name’, *START 200° TO UPDATE PROGRAM (1 OR 2) 


OPERATING PROCEDURE 


OPERATIONAL SWITCH SETTINGS 


THE DEFINITION OF THE SPECIFIC BITS IN THE SWITCH REGISTER 
(EITHER HARDWARE OR SOFTWARE) ARE AS FOLLOWS: 


SW1S=1 100000 HALT ON ERROR 

SWi4=1 Q40000 LOOP ON CURRENTLY EXECUTING TES7 

SW13=1 O20000 INHIBIT ERROR TYPEOUTS (WHICH IS “ERROR 
MESSAGE” RESULTING FROM AN ERROR DETECTED IN 


SWi2=1 010000 gp 18 STATUS TYPEOUTS (WHICH IS A NON-ERROR 
RELA INFORMATIVE MESSAGE, SUCH AS “PASS 


#XX" ) 

SW11=1 QO4000 INHIBIT py dio PER TEST 

S 002000 SET=BELL ON ERROR/CLEAR=BELL ON PASS END 

1 001000 LOOP ON ERR 

SWO8=1 QO0400 LOOP ON TEST NUMBER IN “SLPTST” 
IF SET, THEN THE TEST SPECIFIED BY THE TEST 
NUMBER’ CONTAINED IN THE MEMORY WORD “SLPTST™ 
(SEE PROGRAM LISTING) WILL SPECIFY THE DESIRED 
TEST ON WHICH TO Ora 


L 
SWO7 000200 1=16. BIT FP DATA TYPEOUTS 
=SIGN/EXP/FRAC FP DATA TYPEOUTS 
SWOE 000100 O=DETAILED ERROR PRINTOUTS 
1=SUMMARY ONLY ERROR PRINTOUTS 
SWOS=1 OO0040 IF ERROR OCCURS AND LOOP-ON-ERROR (SWO9) IS 
SET, FORCE A TIGHT-LGOP-ON-ERROR TO OCCUR. 


PROGRAM/OPERATOR ACTION 


ONCE EXECUTION HAS BEGUN, NO OPERATOR INTERVENTION IS 
BPTION ETC ee IT IS OESIRED TO ALTER A SWITCH REGISTER 


IF ALL IS WELL, THE_ PROGRAM TYPES ITS IDENTIFICATION UPON 
BEGINNING; AND AT THE START OF EACH PASS, THE CURRENT PASS 
NUMBER (IN OCTAL) IS ECHOED. NOTE THAT SETTING SW<l2>=1 WILL 
INHIBIT THE TYPEOUT OF THE BEGIN AND END PASS MESSAGES. 


IF Sw<10>=0 ne CONSOLE BELL WILL BE RUNG AT THE END OF EACH 
Pass. NOTE THAT ONLY SW<10> AFFECTS THE BELL RINGING AT END 
OF PASS - SW<1l2> HAS NO EFFECT ON THIS FUNCTION. 


IF AN ERROR OCCURS DURING EXECUTION, MANY VARIATIONS IN ACTION 
ARE POSSIBLE DEPENDING UPON THE SWITCH SETTINGS: 


SEQ 0006 


HO 1 
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6.0 


6.1 
6.1.1 


1 WILL CAUSE THE CPU TO HALT AFTER AN ERROR. 
SW<13>=1 WILL ALSO INHIBIT ANY ERROR MESSAGE TYPEOUT THAT 
OCCUR AT THIS TIME. 
SW<10>=1 WILL CAUSE tte CONSOLE BELL TO BE RUNG ONLY WHEN 
ERROR IS DETECTED (AND NOT AT THE END OF A PASS). 
SW<9>=1 CAUSES THE PROGRAM TO LOOP ON THE MOST RECENT 
ERROR, AS LONG AS IT CONTINUES TO OCCUR. 
SW<S)=1 AND SW<9>=1 WILL CAUSE THE DIAGNOSTIC TO ENTER A 
TIGHT LOOP ON ERROR” CONDITION. THIS GENERALLY HANGS 
UP THE PROCESSOR IN A FORCED LOOP ABOUT THE LAST 1-3 
FLOATING POINT INSTRUCTIONS EXECUTED. THE prAGNOsTIC 
MUST BE HALTED AND RESTARTED AT 200(8) TO BREAK OUT 
THIS LOOP. FLOATING POINT PROCESSOR J TRAPS 79 e448 


SW<15>= 


oO 


LOOP. AT THIS POINT, THE PROCESSOR CAN ALSO BE PUT IN 
“MAINTENANCE LOCK" MODE AND SINGLE MICRO CYCLED IN 
THIS TIGHT LOOP. 


THERE ARE ALSO SEVERAL OTHER GENERAL USE FUNCTIONS DEFINED BY 
THE SWITCHES: 


SW<11>=1 WILL INHIBIT THE ITERATIONS (=400(10)) PERFORMED 
F EACH TEST ON PASSES 2,3,4 THRU THE PROGRAM. 

SW<14>=1 CAUSES THE PROGRAM tO’LOOP INDEFINATELY ON THE 
CURRENTLY EXECUTING TEST. 

SW<B>=1 CAUSES THE PROGRAM TO CONTINUE EXECUTION AS 
NORMAL, EXCEPT WHEN THE CONTENTS OF MEMORY WORD 
"SLPTST” iiATcHEs THE NUMBER OF THE TEST CURRENTLY 
EXECUTING. AT THIS POINT, THE TEST IS LOOPED ON 
INDEF INATELY UNTIL EITHER 'SW<8>=0 OR “SLPTST™ 
CHANGED. NOTE THAT IF “SLPTST" DOES NOT MATCH THE 
TEST NUMBER OF ANY TEST, THE CONTENTS OF "SLPTST” ARE 
EFFECTIVELY IGNORED, AND EXECUTION PROCEEDS NORMALLY. 


ERRORS 


FORMAT OF MESSAGES 
ERROR MESSAGE FORMAT 


THE FIRST LINE IS A BRIEF MESSAGE THAT EXPLAINS WHICH ERROR 
WAS DETECTED (EG, AN ERROR IN THE EXPECTED CONTENTS OF A 
“MULTIPLY ROM” ON THE “MULNET/K10" MODULE). 


THE SECOND LINE CONSISTS OF DATA HEADERS TO IDENTIFY THE 
VALUES TYPED OUT ON LINE THREE. THESE HEADERS to EITHER BE 
OF THE FORM MEXPECTED™ AND “RECEIVED” DATA, OR WILL 

MNEMONIC NAME OF A WORD LOCATION IN MEMORY” OR REGISTERS. AT 


SEG 0007 


101 
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SEQ 0008 


THE ACTUAL “ERROR CALL” LOCATION IN THE DIAGNOSTIC LISTING 
(FROM “SERRPC” LOCATION), EACH HEADER IS DOCUMENTED AS TO WHAT 
IT SPECIFICALLY CONTAINS: 

THE THIRD LINE ett THE CONTENTS OF THE LOCATIONS 
SPECIFIED BY LINE TWO AS SIX DIGIT OCTAL NUMBERS. NOTE THAT . 
ALL DATA DISPLAYED IN ANY MESSAGES ARE OCTAL NUMBERS. 


LINES FOUR THRU --- (AS MANY AS NECESSARY) CONTAINING FLOATING 
POINT FORMAT DATA MAY ALSO BE PRINTED. THEY ARE OF THE FORM: 


“REGISTER/LOCATION = [2W/4W FP DATA)” 
SWO7 (SEE SECTION 5.1) GOVERNS THE FORMAT OF THE DATA 
TYPEOUTS. 


AS EXPLAINED IN SECTION S.2, SETTING SW<13>=1 WILL SUPPRESS 
THE TYPING OF THESE MESSAGES. 
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BIT##  OCTAL 
1S 100000 


14 040000 
13:12 

ll 004000 
10 002000 
3 001000 
8 000400 
7 000200 
6 000100 
5 000040 
4 000020 
3:0 000017 


nat 





JOl 


6.1.2 FLOATING POINT DATA FORMATS 
FLOATING POINT STATUS WORD (FPS): 


Page 9 
FUNCTION 
FER - FLOATING qe es 
SET WHEN EITHER F FIV, FIC ENABLED 
AND APPR 


OPRIATE SEAT TON’ OCCURRED. 
TING DISABLE INTERRUPTS 
NO FP INTERRUPTS TO VECTOR 244(8) IF SET. 
FIUY - = FLOATING UNDEFINED VARIABLE INTERRUPT 
IF SET, (-0) MEMORY DATA IS of ROR 
FIU - Te GATING INTR 


UNDERFLO 
IF S UNDERFLOW SET FER, STORE ANSWER, 
EXPONENT WRONG BY HH00(6 
ANSWER (-- ZERO 


IF CLEAR AND UNDERFLOW 
FIV - FLOATING OVERFLOW INTERRUPT 

IF SET RFL SET FER, STORE ANSWER, 
EXPONENT WRONG BY “4o6ts 


IF CLEAR AND OVERFLOW ANSWER < ZERO 
FIC - FLOATING INTEGER CONVERSION INTERRUPT 
I ay AND “STCFI” ERROR, ANSWER <-- ZERO, SET 


ER 
IF CLEAR AND “STCFI” ERROR, ANSWER <-- ZERO 
FD - FLOATING MODE 

1=DOUBLE, 64 BIT OPERANDS (4W) 

O=SINGLE, 36 Bie OPERANDS (2W) 


TEGER MODE 
1=LONG, 32 BIT INTEGERS (2W) 
b=SHORt 16 BIT INTEGERS (1W) 
FT - ROUND/TRUNCATE MODE 
L=TRUNCATE RESULTS 


ESULTS 
FMM - PUT FP11-E ONLY IN + oer tie MODE 
ALL THIS DOES IS TO ALLOW HFP MICROBREAK 
TRAP_TO OCCUR. 
FN-FZ-FV-FC - FLOATING CONDITION CODES 


FLOATING EXCEPTION CODES (FEC): 


(NOT USED) 
rp OPCODE ERR 
P DIVIDE-BY-ZERO ERROR 
os INTEGER CONVERSION ERROR 
FP OVERFLOW ERROR 
FP UNDERFLOW ERROR 
FP UNDEF INED-VARIABLE/(-0) ERROR 
FP MAINTENANCE TRAP 





SEQ 0009 


KO1 
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SEQ 0010 


FLOATING POINT DATA: 


IN FLOAT MODE (FD=0), IS 2-16. BIT WORDS, 32. BITS 
IN DOUBLE MODE (FD=13, IS 4-16. BIT WORDS, 64. BITS 


FIRST WORD: (BOTH F D NODE S) aa 
BIS=BhCN OF, AUNBE 8 atts’ Padi -128. /+127. 
BO6:O00=FRACTION; 7.BITS 

SECOND WORD: (BOTH F, 0 MODES) 

1S:00=FRACTION, 16.B1TS 


THIRD, FOURTH WORDS: (ONLY D MODE) 
B1S:00, B15:O0=FRACTION, 32. BITS 


N F MODE, THE COMPOSITE 24. BIT FRACTION 
S FORMED BY: 


. 1#(WORD1-B1T<06:00> J #{WORD2-BIT<15:00>) 


IN D MODE, THE COMPOSITE S6. BIT FRACTION 
IS FORMED BY: 


. 1#(WORD1-BIT<06:00> ] #(WORD2-BIT<15:00>] 
#(WORD3-BIT< 15: 00>) #{WORDY-BIT<15:00> ] 


FOR A MORE DETAILED EXPLANATION OF FLOATING POINT DATA FORMATS 
AND. OPERATIONS, SEE THE PDP-11/60 PROCESSOR HANDBOOK SECTION 
ON THE FLOATING POINT INSTRUCTION SET. 


I 
I 


6.2 RECOVERY 


ALL_ ERRORS DETECTED BY THE DIAGNOSTIC WILL BE HANDLED THRU THE 
"ERROR XXX" a MECHANISM. S APPROPRIATE MESSAGES / DATA 


TO THE SOURCE OF THE ERR D ‘ THE 
ERROR CALLS PRESENT AS PART OF EACH INDIVIDUAL TEST, THE 
COND TLS CALLS ARE ALSO PRESENT TO HANDLE MISCELLANEOUS 


1. TRAP-TO-"4" HANDLER - IF AN “UNEXPECTED CPU ERROR” 
CONDITION OCCURS, THIS ROUTINE WILL GAIN CONTROL, PRINT 
AN APPROPRIATE MESSAGE, AND “ATTEMPT” TO RETURN CONTROL 
WHERE IT LEFT OFF (TRY'TO IGNORE ERROR). 


@. TRAP-TO-"10" HANDLER - IF SOME TYPE OF “RESERVED 
INSTRUCTION” TRAP OCCURS, THIS ROUTINE WILL GAIN 
CONTROL, PRINT AN APPROPRIATE MESSAGE, AND “ATTEMPT” TO 
RETURN CONTROL WHERE IT LEFT OFF (TRY TO IGNORE ERROR). 


3. TRAP-TO-"114" HANDLER - IF EITHER A_MEMORY 7 CACHE 7 WCS 
(IF PRESENT) PARITY ERROR OCCURS, THIS ROUTINE WILL GAIN 
CONTROL, PRINT AN APPROPRIATE MESSAGE, AND “ATTEMPT” TO 





LO 
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RETURN CONTROL WHERE IT LEFT OFF (TRY TO IGNORE ERROR). 
TRAP-TO-"244" HANDLER - THIS ROUTINE une EXPECTED 


PI ASTUS Weare MREE (RETR 


TEST IN PROGRESS, TO 
COMPLETE THE TEST. 


S. TRAP-TO-"OTHER. VEE TOR HANDLER - ANY OTHER TRAP 10 AN 
UNUSED VECTOR IN THE RANG te Peds) IS HANDLED BY 
THE “SCOPE/ERROR” UNEXPECTED I/0 T a CODE. AN ERROR 
MESSAGE IS _PRINTED AND CONTROL. RETURNS WHERE 
INTERRUPTED. THE INTERRUPT IS EFFECTIVELY IGNORED. 


6. “PROCESSOR HUNG” RECOVERY - IF THE LINE CLOCK SERVICE 

ROUT INE "OBSERVES" THAT THE PROCESSOR HAS BEEN EXECUTING 
A SINGLE INSTRUCTION (POINTED TO BY THE RETURN PC) FOR 

THE LAST & CLOCK TICKS (.1 SECOND), THE “PROCESSOR HUNG: 
LINE CLOCK TIMEOUT” ERROR IS GENERATED. THIS SHOULD 
COULD CONCEIVABLY ONLY HAPPEN IN A FLOATING POINT 

INSTRUCTION HUNG IN THE PROCESSOR / FPI1-E P. 

K" HANDSHAKE SEQUENCE. CONTROL RETURNS TO THE 

SHUNGE INSTRUCTION AFTER THE MESSAGE. 


6.3 CAUSES 
THIS DIAGNOSTIC PROGRAM HAS BEEN ORIENTED TOWARDS THE SPECIFIC 
HARDWARE ARCHITECTURE OF THE PDP-11/60 PROCESSOR AND THE 
Pl1-€ IS HARDWARE INFORMATION IS INCLUDED WITHIN 
EACH TEST HEADER THAT ATTEMPTS TO DETAIL WHAT LOGIC IS TO 
CONSI “UNDER TEST” DURING EA TEST. THIS INFORMATION 
E A BY MODULE BASIS (IE, Ke- 


HAS BEEN ANIZED ON MODULE 
PROCESSOR, K8-K11 FP11-E) TO FACILITATE MODULE LEVEL’ FAULT 
RESOLUTION. AN EXAMPLE FOLLOWS (NEXT PAGE): 





SEQ 0011 
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7.0 


Fell 


“ 
iat) 


MODULE/ERROR INFO: 


FNUA/K8 
MNETSUM-ENABLE-LOGIC, ’MPP’-EXEC, CROM/LATCHES 


FE 


XP/K9 
MNETREG-C MNET-ALIZ-CONTROL, MIER/MAND-FUNCTION-CONTROL, 
NIER/ MAND=CLOCKS, "MPP’ -EXEC, 'CROM/LATCHES 


FMUL/K10 
MIER-REG/MUX-(BYTE4), MAND-REG-(LOW28), MULXX-ROMS, 
CNTR-ROMS, SUM-REG, CARRY-REG, MNET-ALU 


FALU/ 
[PREVIOUSLY VERIFIED] 


THE COMMENTS FOLLOWING EACH MODULE DESIGNATOR (IE, FEXP/K9) 
SPECIFY THE LOGIC "UNDER TEST" ON THAT MODULE (BY THIS TEST). 
NOT LISTED IS THAT LOGIC THAT HAS ALREADY BEEN VERIFIED / 
TED, AND LOGIC THAT HAS NOT YET BEEN TESTED, BUT WILL BE 
CHECKED IN SUBSEQUENT TESTS. 
TWO OTHER TYPES OF ENTRIES MAY ALSO BE PRESENT: 
[ESSENTIALLY NONE] - IMPLIES THAT, AT THIS TIME, THERE 
IS NO LOGIC ON THIS MODULE’ THAT IS 
TO Be CONSIDERED “UNDER TEST” 


[PREVIOUSLY VERIFIED] - IMPLIES THAT, AT THIS TIME, ALL 
LO ON THIS’ PART ICU ULAR MODULE 


TH IS BE 
PREVIOUSLY VERIFIED TO BE IN AN 
OPERATING CONDITION. 


RESTRICTIONS 


STARTING 
THE PROGRAM MUST BE STARTED AT LOCATION 200(8) ALWAYS. 


OPERATIONAL 
THERE ARE NO OPERATIONAL RESTRICTIONS. 


SEQ OOle 
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8.0 


8.1 





MISCELLANEOUS 


EXECUTION TIME 


AVERAGE EXECUTION TIME PER PASS 
SHORTEST PASS LONGEST PASS 


POP-11/60 W/FP11-E 


TIMES SPECIFIED AS (MINUTES): (SECONDS) 
SHORTEST PASS ::= $057 1, NO D TERA TIO, USI Ne: 


11-E 
LONGEST PASS ::= Base <2 4on. ITERATIONS/TEST USING: 
GWR=(000000) FOR PDP-11/60 W/FPLI-E 


STACK POINTER 


THE STACK POINTER IS SET TO 1200(8) AT THE START OF EACH PASS. 
IF ALL IS OPERATING CORRECTLY, IT SHOULD ALSO BE THIS VALUE AT 
THE START OF EACH TEST, AND AT THE END OF A PASS. 


POWER FAIL 


THE TESTS MAY BE POWER FAILED AT ANY TIME. WHEN POWER IS 
RESTORED, “POWER” IS Mig 2 ON THE CONSOLE AND peel 1 
eee? AT THE ENTRY POINT FOR A NEW PASS, JUST PRIOR 10 
“TEST THE DIAGNOSTIC CANNOT CONTINUE FROM WHERE IT WAS 
IS pT SUFFICIENT TIME TO SAVE THE 

11-E (CIE, ALL VOLATILE REGISTERS] 


OF THE 
DURING A POWER FAIL SEQUENCE. 


NOTE THAT THE “VOLATILE” SWITCH REGISTER CONTENTS ARE SAVED 
AND RESTORED FROM STACK IN A POWER FAIL SEQUENCE; 
A ecck Fa ie SWITCH REGISTER SETTINGS SHOULD NOT BE LOST OVER 


PROGRAM DESCRIPTION 


ORGANIZATION 


THESE PROGRAMS ARE ORGANIZED AS MUCH AS POSSIBLE IN A 
STRAIGHTFORWARD, LINEAR MANNER. THE MAIN BODY OF CODE IS 
STRUCTURED AS FOLLOWS: 
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3.2 
9.2.1 


9.2.2 





(1) INITIALIZATION ROUTINE 

SE VECTORS, TYPES HEADER, ETC. 
(2) MAIN BODY OF TEST 
(3) END OF 


(4) OVERHEAD ROUTINES 
SERVICE SUBROUTINES (TYPEOUT,ETC. ) 


WHERE VER FERSTOLE ce conn CIONS OF CODE FOR WIDELY USED 
CTYONS. ARE D INTO ge gt: TO CONSERVE MEMORY. 


TRAP R ROUTINE, IS THE 
USUAL METHOD OF INV oh, aD | THESE ROUTINES. THIS WRCLUDES NOT 
ONLY STANDARD SERVICE ROUTINES (SUCH AS SCOPE, ERROR, AND 
ASCII TYPEOUT), BUT ALSO SOME SPECIALLY DEVELOPED MULTIPLE 
WORD ARITHMETIC’ (ADD, SUB, CMP, ASH) AND SERVICE (ERROR LOOP, 
ETC) ROUTINES. 

TEST DESCRIPTION 

TEST SEQUENCE 


THIS DIAGNOSTIC HAS BEEN STRUCTURED TO PERFORM ITS TESTS IN 
THE FOLLOWING SEQUENCE: 


1. BASE PROCESSOR SPECIFIC 
. BASE PROCESSOR / FP1I-E INTERFACE 
. FP11-E INSTRUCTION DECODE, SEQUENCING 7” CONTROL 
. FP11-E EXPONENT DATAPATH 7 CONTROL 
- FP11-E FRACTION DATAPATH 7 CONTROL 
- FP11-E ROM MULTIPLIER DATAPATH 7 CONTROL 
. FP11-E EXCEPTION CONDITIONS 
8. FP11-E MAINTENANCE INSTRUCTIONS, FUNCTIONAL TESTS 
TEST SUMMARY 
BE FRG 8 THD PUTER RT lea HERES 
DIAGNOSTIC LISTING. 
a le haat ONLY TESTS--- 


Now £ Ww fv 


TS BM/WFP ILLEGAL INTERNAL ADDRESS TEST 


SE@ 0014 




















rat on oe 
COe 
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SEQ 0015 


---BASE MACHINE / FP11-E INTERFACE--- 
T& BM/ HEP aia ome Bo iam 
T7_ BM/ HEP 
T10 BM’ HFP ENABLE /DISABLE, FP INSTR DECODE 


---FP11-E INST’ CTION CODE--- 
Til TrORK (LEFT) -{(ADD+SUB)*MO] FP INSTR DECODE 
uN 2 FIRB IMMEDIATE-H ADDRESS MODE DECODE 
T13 UFLOW - FPINIT, F-MODE 

a UFLOW - FPINIT, D-MODE 


---FP11-£ EXPONENT DATAPATH--- 
T16 EXPNT, ESPAD. BrAco’3] DATAPATH 
T17 EXPNT, ESPAD-ALACO/3] DATAPATH 
T20 , ESPAD.BLACH/S1_DATAPATH 
“LDEXP/STEXP™_EPINAUX(DOUT) DATAPATH 
Te2 EXPNT; ESPAD.B ADDRESSING VIA RIDF] AND RISF 
Te3 EXPNT, ESPAD.A ADDRESSING VIA RIDF] AND RISF 
Te4 EXPNT; (EA=0, EB=0) W/* 
TeS EXPNT, (EA=0- OR EB=0) W/"MULF™ 
T2b EXPNT; (ER=0) 
12? EXPNT’ EALU ADD/CARRY LOGIC W/"MULF™ 
T30 EXPNT, COUNTER/PRE-SHFT-QUOT WITH “MAS” 


---FP11-E ADD/SUB-MODEO DECODE/FLOWS--- 
T31 IFORK[ (ADD+SUB)*MO], SUMPATH/MO#R(6+7) DECODE 
T32 IFORK[ (ADD+SUB)*MOJ, EXPNT(A+B)=ZERO DECODE 
T33 IFORK{ (ADD+SUB)*MOJ, EXPNT.RANGE.CODE ROM CONTENTS 


---FPLI-E FRACTION DATAPATH--- 
T34 FRACTION FINMUX~ - INBUF -F SPADMUX-F SPAD-FPOUTMUX 
DAT VIA “LDF/STF™ 
T35 FRACTION, 60’ BIT DATAPATH, VIA “LDD/STD” 
T3b FRACTION, FSPAD DATA PATTERNS, ACO-AC 
137 FPINIT/FP. EMIT. (E/F)/FSPAD EXACT. RO 
T4O FRACTION, FSPAD ADDRESSING VIA R{DE IF AND RISF] 


: 


] 
] 


: / CE: G 
TYY FRACTION, FSPAD(CD].WRITE/ADDRS-FORCE: USING “LDCDF” 
T4HS FRACTION, FSPAD(CD] .WRITE/ADDRS-FORCE: USING “LDCFD” 


~--FP11-E FRACTION, SHIFTER DATAPATH AND CONTROL--- 
/NOR WITH “MNS” 


44 
ul 
Oo 
“_ 
as | 
44 
rr) 
az 
xz 
| on} 
4 
m 
vo-~ 
— 
-_ 
= 
Oo 


- F ( 0) 
TS51 FRACTION, FALU Espad IN. MUX BIT(S9:58) 

TS2 FPINIT 1ORP. gENIT FZCLRK EXACT.ZERO "01" IN BIT(59:58) 
TS3 SHIFTER, 6,7/1,9)[MAS] RIPPLE-A-1 

TS4 SHIFTER; fertiasel. 2,3,4)) [MNS] RIPPLE-A-1 


---FP11-E FRACTION ALU TESTS (ADD)--- 
TSS FALU/FEXP, F/D-R/T MODE SELECT 


DO0e 
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TS6 FRACTION, FALU ADD/CARRY LOGIC WITH “ADDD” 


---FP11-E ADD/SUB MODE-O INSTR. EXECUTION--- 
TS7 IFORK/(ADD+SUB)*MO “ADDD”*#-MO EXECUTE 


---FP11-E FRACT TapaTH LEFTOVERS--- 
Too sDivFr ExeG,” Di W/INBUF-AR.SHIFT, FSPAD. SELECT 
Tol “LOC.I.F" EXEC, TEE PRINLIX/DOUT, SHIFT /NORMAL I ZE 


---FP11-E MULNET DATAPATH AND CONTROL--- 
Toe MULNET, BASIC DATAPATH 


T T’ TIPLY TS 

Tea MUCNET? Ty ae STE COUNTER ROM CONTENTS 
T&S MULNET, MIER REGISTER DATA/SHIFTI 
T&6 MULNET, MAND REGISTER DATA SHIETING 


---FP11-£ EXPONENT, EXCEPTION CONDITIONS-- 
T67 EXPNT, ECR AND FCCR EXCEPTION/HFP(CC) CONDITIONS 


~--FP1I~E Pee INSTR. TESTS--- 
170 ’MPP’ MAINT. INSTR - FUNCTIONAL TEST 
1 ’MNS’ MAINT. INSTR - FUNCTIONAL TEST 
12 *MAS’ MAINT. INSTR - FUNCTIONAL TEST 


SUBROUTINE ABSTRACTS 
TRAPCATCHER 


THE TRAPCATCHER IS A SERIES OF INSTRUCTIONS OCCUPYING THE 
INTERRUPT VECTOR AREA OF MEMORY. IT CONSISTS OF THE SEQUENCE: 


-WORD .+2 ;PC AFTER TRAP 
-WORD IOT PS AFTER TRAP 


PLACED AT_EACH VECTOR ADDRESS IN “tee oy 4-776(8) OF 
MORY. THE FIRST WORD OF EACH PAIR ("PC AFTER TRAP") 
POINTS: TO THE SECOND WORD, WHICH SERVES A DUAL PURPOSE 


(1) THE NEW LOADED PS, AND 
(2) THE NEXT INSTRUCTION TO EXECUTE (IOT=SCOPE). 


WHEN THE PROGRAM IS EXECUTING, ANY REQUIRED VECTORS ARE SET 
UP IN THE VECTOR AREA WITH APPROPRIAT TE VALUES: THE OTHERS 
BEING LEFT IN THE "“TRAPCATCHER™ STATE. THUS AN 
UNEXPECTED TRAP EVER ROP URS” IN THE MACHINE, IT 
CAUGHT, AND THE MACHINE WILL ENTER THE SCOPE ROUTINE. THE 
SCOPE "ROUTINE WILL THEN DETECT THAT THE RETURN PC IS FROM 
THE TRAP CATCHER AREA, AND EXIT TO THE ERROR ROUTINE TO 
PRINT AN APPROPRIATE ERROR MESSAGE, INDICATING AN UNEXPECTED 
TRAP OCCURRED. 


SEQ 0016 


EQe 
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9.3.2 


9.3.3 


SCOPE ROUTINE - SSCOPE 


THE SCOPE ROUTINE IS ENTERED FROM THE FIRST eg paged OF 
EACH TEST IN THE PROGRAM. (NOTE THAT BY DEFINITION es 
WILL BE DESIGNATED AS THE SECTION OF CODE BETWEEN TWO OPE” 
STATEMENTS.) THIS ROUTINE PROVIDES THE OVERHEAD CODE NECESSARY 
TO_ IMPLEMENT one of 7 SWITCH gt CONTROL OPTIONS. 


UPON ENTRANCE TO A TATE 
SETS UP CERTAIN PoCATTONS. (aE E BELOW) TO SPECIFY THE CURRENT 
TEST NUMBER AND LOOPING Ne AUBRESE (FOR IYERATIONS). CONTROL IS 
THEN PPSSED TO THE ACTUAL TEST C ORM E 
TEST. UPON EXIT, THE SCOPE TATENENT OF THE NEX T TEST IS 
ENTERED WHICH DETERMINES WHETHER TO (1) LOOP 


ENTRANCE TO THE SCOPE ROUTINE Qf VIA AN “IOT” TRAP CALL 
THROUGH LOCATION 20(8). (FROM THE SCOPE=IOT EQUATE). 
DEPENDING UPON THE SWITCH SETTINGS (SEE 5.2), CODE IS PRESENT 
TO: LOAD THE FP11 MICRO BREAK REGISTER, LOOP ON THE CURRENTLY 
ee ane TEST, LOOP ON A SPECIFIC TEST. PERFORM ITERATIONS OF 

S SE POSSIBLE LOOPING ON 
ER RORS. IMPORTANT VALUES USED IN THIS ROUTINE ARE: 


SMXCNT - MAXIMUM ahi OF nm PER TEST 


(GENERALLY WILL BE 400(10)) 
STSTNM - A COUNTER ree THE NUMBER (1-377(8)) OF 
ST CURRENTLY BEING EXECU 
$SLPADR - CONTAINS THE ADDRESS TO_ WHICH THE SCOPE 
ROUTINE WILL LOOP, IF THE CURRENT TEST IS 
BEING LOOPED 

$LPERR - rane THE ADDRESS TO WHICH THE ERROR 
ROUTINE (SEE 9.3.3) WILL LOOP, IF AN ERROR 
OCCURS AND THE LOOPING ON AN ERROR OPTION IS 
SPECIFIED IN THE SWITCHES. SET UP BY SCOPE, 
GENERALLY WILL BE THE SAME AS SLPADR, ABOVE. 


ERROR ROUTINE - SERROR 


ne oa ROUTINE IS ENTERED WHEN THE TEST CODE " DETERMINED 

ROR_HAS OCCURRED AS PART OF A TEST. THROUGH USE OF 
THIS ROUTINE THE TEST HAS A MEANS OF SIGNALING "ON ERROR TO 
THE OPERATOR/MONITOR; AND IMPLEMENTING THE CONTROL ee Toe 


LL_ON ERR AN NG_ON ERROR. IN 
ADDITION, THE ERROR ROUTINE HAS THE PROVISION TO TYPE OUT ON 
THE OPERATOR’S CONSOLE A MESSAGE BRIEFLY EXPLAINING THE ERROR 
AND SOME OF THE MOST PERTINENT DATA VALUES TO HELP DIAGNOSE 
THE CAUSE (SEE SECTION 6.2). 


THE CALLING ponent IS SIMILAR TO THAT EMPLOYED FOR THE 
SCOPE ROUTINE (VIA A TRAP), EXCEPT IN THIS INSTANCE, THE te 
INSTRUCTION IS USED, TRAPPING THROUGH LOCATION 30(8). — (NOTE 
THE EQUATE ERROR 'N=EMT N). THE LOWER BYTE OF THE EMT 


SEQ 0017 






9.3.4 


9.3.5 


9.3.6 


9.3.7 


INSTRUCTION IS CAPABLE OF TRANSMITTING A NUMBER FROM 0-377(8) 
mht M ih Be FERRED” T OR ITEM NUMBER.” THIS NUMBER 
DETERMINES WHICH ERROR ME MESCHGE ORO ASSOCIATED pare VALUES 


D_ OU S , 
THIS NUMBER IS ZERO, JUST one ree OF THE CALLING “ERROR” 
INSTRUCTION WILL BE’ hing OTHERWISE, THE NUMBER IS USED AS AN 
INDEX THROUGH THE ERROR TABLE (SERRTB) TO FIND THE APPROPRIATE 
VALUES TO TYPE (SEE BROGRAM LISTING FOR FURTHER DETAILS). 


IMPORTANT VALUES USED IN THIS ROUTINE ARE: 


EREGO THRU EREG7 - CONTENTS OF ot REGISTERS ‘RO 
THRU R7_ JUST BEFORE ERROR CAL 
SERTTL - CUMULATIVE NUMBER OF ERRORS ENCOUNTERED TO 


SERRPC - pt a ie OF THE “ERROR” INSTRUCTION 
SLPERR - CONTAINS THE ADDRESS WHICH WILL BE LOOPED 
UPON FOR THE ERROR LOOPING FACILITY 


ERROR MESSAGE TYPEOUT ROUTINE - STYPERR 


THIS ROUTINE (STYPERR ENTRY POINT) IS CALLED BY THE ERROR 
PROCESSING ROUTINE DESCRIBED IN 9.3.3 ABOVE. ITS PURPOSE IS 
TO IMPLEMENT THE ERROR MESSAGE/DATA VALUE ERROR YPEOUT 
FACILITY. |THE SUBROUTINE WILL, GIVEN THE INDEXING BY te FROM 
THE ERROR CALL INSTRUCTION PICK UP THE CORRECT ERROR MESSAGE 
VECTOR FROM SERRTB (ERROR TABLE), AND TYPE OUT THE ERROR 
MESSAGE, DATA HEADER, AND DATA yet hize ON THE CONSOLE. 


TYPE ROUTINE - STYPE 


THIS ROUTINE IS THE STANDARD SYSTEM TYPEOUT ROUTINE FOR ASCII 
SINGLE~CHARACTER-PER-BYTE STRINGS. IT IS CALLED THROUGH A 
TRAP INSTRUCTION WITH THE NEXT WORD CONTAINING THE ADDRESS OF 
THE FIRST CHARACTER IN THE STRING. TYPING TERMINATES WHEN AN 
ALL-ZERO BYTE IS FOUND. HORIZONTAL TAB STOPS ARE ALSO 
AUTOMATICALLY PLACED. 


OCTAL NUMBER TYPE RCUTINE - STYPOC 


THIS ROUTINE CONVERTS THE TOP_NUMBER ON THE STACK TO A 6-DIGIT 
OCTAL REPRESENTATION, AND TYPES IT ON THE CONSOLE USING THE 
ane Oe $TYPE. ‘SEE LISTING FOR OPTIONS AND FURTHER 


POWER UP AND DOWN ROUTINES - SPWRUP AND SPWRDN 


THESE TWO ROUTINES ARE ENTERED FOR THE POWER UP AND DOWN 
CONDITIONS, RESPECTIVELY. THE POWER DOWN ROUTINE (SPWRDN) 
SAVES THE GENERAL REGISTERS AND STACK POINTER. THE POWER UP 
ROUTINE (SPWRUP) CORRESPONDINGLY RESTORES THE REGISTERS, STACK 
POINTER, AND TYPES THE MESSAGE “POWER” WHEN POWER IS RESTORED. 


Foe 
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SEQ 0018 





GOe 
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9.3.8 


$.3.9 


10.0 


THE VOLATILE INTERNAL SWITCH REGISTER IS ALSO ter Pott 
BY THIS ROUTINE. THE DIAGNOSTIC RESTARTS AT THE ENTRY POINT 
FOR A NEW PASS AFTER A POWER FAIL 7 RESTART SEQUENCE. 


END OF PASS ROUTINE - SEOP 


THE END OF PASS ROUTINE COUNTS THE NUMBER OF PASSES PERFORMED 
INGS THE BELL/TYPES A MESSAGE id ENABLED), AND ALSO 
INTERFACES TO THE MONITOR, IF PRESENT 


USER ROUTINES 


THIS SECTION GIVES A_SHORT DESCRIPTION Of THE FUNCTION OF EACH 
OF THE USER DEFINED TRAP-CALL SUBROUTINES. SEE THE DIAGNOSTIC 
LISTING FOR A COMPLETE DESCRIPTION OF EACH SUBROUTINE’S 
FUNCTION, OPERAND FORMAT, ETC. 


wet Bd 2 ROUTINES-- 

IT ARITHMETIC LEFT/RIGHT SHIFT 
AeHed ~4W/64. BIT yf as Ae LEFT/RIGHT SHIFT 
CMPE4YM -4W/64.BIT COMPARE EQ/NE 
CMP32M -2W/32.BIT COMPARE EQ/NE 


~-PROCESSOR TRAP CATCHERS-- 
SETDW/CLRDW -ENABLE/DISABLE LINE CLOCK ESCAPE TRAP 
SETUB/CLRUB -ENABLE/DISABLE PROCESSOR MICRO BREAK ESCAPE 


TRAP 
SETFP/CLRFP -ENABLE/DISABLE FLOATING POINT ESCAPE TRAP 


--MISC. SERVICE-- 
Pat “SETUP “SLPERR” ERROR LOOP ADDRESS 
LOOPNT -SETUP_“SLPADR” SCOPE LOOP ADDRESS 
CNDSES -CONDITIONALLY SETUP “SESCAPE” ERROR LOOP ADDRESS 


--MISC. FP SERVICE-- 
SGLDAT -GENERATE 2W/32.BITS RANDOM Rave 
DBLDAT -GENERATE 4W/64.BITS RANDOM DATA 
ZAPHFP -INIT FP11-E/WFP-STATUS, ENABLE HFP EXECUTE 
ZAPWFP -INIT FP11-E/WFP-STATUS, the 9 WFP EXECUTE 
EADS  -GENERATE FP11-E “EADJ” EXPNT/“NORMK™ VALUE 
oe oe “EADT", GENERATE FRACTION "HIDDEN BITS” AND 


ACT/APT/XXDP 


ACT COMPATIBILITY 
THIS PROGRAM SHOULD RUN UNDER THE ACT SYSTEM MONITOR. 





SES 0019 


HO2 
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10.2 


10.2.1 


10.2.2 


APT COMPATIBILITY 


THIS PROGRAM WILL RUN UNDER THE APT SYSTEM MONITOR. ALL 
NECESSARY SOFTWARE COMMUNICATION HOOKS ARE PRESENT. 


LOADING ONTO APT 


THIS DIAGNOSTIC SHOULD BE as ONTO THE_APT SYSTEM IN THE 
Py MANNER, USING THE “TSP - TEST SOFTWARE PACKAGE” 


THE “LONGEST TEST” AND “FIRST PASS” RUN TIMES SPECIFIED AS 
DEFAULTS IN THE DIAGNOSTIC LISTING SHOULD BE KEPT AS IS. THEY 
ARE, FOR REFERENCE: 


LONGEST TEST = 15. SECONDS 
FIRST PASS = 10. SECONDS 


NOTES ON LOADING: 


he vat Ano bt ([SENV]"=(001) WILL FORCE THE DIAGNOSTIC 
USE THE “APT SWITCH REGISTER” [SWITCH 1] IN PLACE OF THE 

HAROWARE SWITCH REGISTER. THIS ACTION IS INDEPENDENT OF THE 

“ENVIRONMENTAL MODE [SENVM]” INDICATOR CONTENTS. 


ANY “MEANINGFUL” COMBINATIONS OF SWITCH REGISTER OPTIONS IN 
"SWITCH 1” IS VALID. “SWITCH 2” [SUSWR] IS NOT USED BY THIS 
PROGRAM. 

RUNNING UNDER APT 

NO SPECIAL PRECAUTIONS ARE NECESSARY TO RUN UNDER APT. 


XXDP COMPATIBILITY 


FOR XXOP MEDIA COMPATIBILITY, THE TOP 2K WORDS OF THE 16K WORD 
MINIMUM MEMORY AREA ARE NOT DISTURBED DURING EXECUTION. THIS 
LEAVES (1) THE “XXDP” MONITOR INTACT FOR CHAIN MODE_ EXECUTION 
OF DIAGNOSTICS, AND (2) SPACE FOR “UPD1/2" TO PERFORM 
DIAGNOSTIC SPORTES. 


SEQ 0029 











Oe 

be 

POP-11/60 FPI1-E rT ee MACY11 30(1046) Oe-SEP-77 22:41 SEQ 0001 
DOFPEA.P11 02-SEP-77 17:50 TABLE OF CONTENTS SEQ 0021 







14 OPERATIONAL SWITCH SETTINGS 
32 BASIC DEFINITIONS 
256 TRAP CATCHER 
281 STARTING ADDRES(ES) 
284 ACT11 HOOKS 
295 APT PARAMETER BLOCK 
318 COMMON TAGS 
384 T MAILBOX-ET 
G11 ERROR POINTER T 
592 PROGRAM DEFINED COMMON TAGS 
729 START OF PASS ROUTINE 
740 INITIALIZE THE COMMON TAGS 
B40 BM’ WHAMI AND FLAGS INIT 
932 i ENABLE BM MICROBREAK TRAP-TO-4, IN WHAMI.. 
949 13 BM7 FLAGS AND INSTRI FP DECODE 
1084 T4 BM FP CNST RESTORE 
1222 TS BM/WFP ILLEGAL INTERNAL ADDRESS TEST 
1327 T HFP/BM: FLPGO-FPACK; SRVC-GRANT 
1472 17 BM/ HFP UBREAK SR SRV C CODE 
1578 T10 HFP ENABLE/DISABLE, FP INSTR DECODE 
Til IF ORK (LEFT) ore b+Sua) ERO; FP INSTR DECODE 
Tle FIRB IMMEDIATE-H ADDRESS MODE DECODE 
T13 LOW - a EPINIT, F-MODE 
T14 UFLOW - FPINIT’ D-M 
TiS E HFP MICROBREAK LOAD 
T16 , ESPAD.BIACO/3] DATAPATH 
T1?7 EXPNT, ESPAD.ALACO/3] DATAPATH 
T20 ’ ESPAD.BIAC4/S] DAT 
Tel EXPNT, “LDEXP/STEXP” FPINMUX(DOUT) DATAPATH 
Te EXPNT, ESPAD.B ADDRESSING VIA RIDF] AND RISF] 
23 EXPNT, ESPAD.A ADDRESSING VIA RIDF] AND RISF] 
Tey ’ (EA=0, EB=0) W/ 
Tes EXPNT, (EA=0. -£B=0) W/"MULF™ 
T26 ’ (ER=0) SF” 


EXPNT 
127 EXPNT, EALU ADD/CARRY LOGIC W/“MULF™ 
EXPNT, COUNTER/PRE-SHFT-QUOT WITH “MAS” 
T31 IFORKt (ADD+SUB)*MO), CUMPATH/MOaR (67) DECODE 
132 IFORK[ (ADD+5UB)*MO], EXPNT(A+B)=ZERO DECODE 
733 IFORK( (ADD+SUB)*MO}’ EXPNT.RANGE.CODE ROM CONTENTS 
T34 FRACTION, FPINMUX-INBUF-FSPADMUX-FSPAD-FPOUTMUX DATAPATH, VIA “LOF/STF” 
FRACTION, 60. BIT DATAPATH, VIA ac hoBe /STD" 
136 FRACTION, FSPAD DATA PAT TERNS 
137 FPINIT/FP. EMIT. (E8F)/FSPAD E PERO 
THO FRACTION, FSPAD ADDRESSING VIA Apacs bSte ¢ 


T41 RACTION, FSPAD[CD].WRITE/ USING - 
T¥2 FRACTION, FSPADICD) .WRITE/ CE: USING “STCFD" 
T43 FRACTION, FSPADICD].WRITE/ ADDRS-FORCE: USING “STCDF™ 
TH4 FRACTION, SPAD{ CDI. WRITE/ADORS-FORCE: USING “LDCDF™ 
THS FRACTION AD{CD]:WRITE/ADDRS-FORCE: USING “LDCFD” 
THE SHIFTER/ ONORRK WITH "MNS" 


T47 SHIFTER, oni a OF (200,0,0,0) 

TSO SH IFTER, RITE(1.-11.) OF (0,0,0 0) 

ACTION, FALU FSPAD.IN.muUX’ BITtSS 

TS2 ERINIT CFP. ERT F/CLRX EXACT. ZERO aie8) IN B1T(59: 58) 
153 SHIFTER, RITE(4,5,6,7/1,9)(MAS] RIPPLE-A- 

TS54 SHIFTER, LEFT(2+(1,2,3,4)) [MNS] RIPPLE -Acl 





POP- oth’BO, FP11- 
DOFPEA. 


02 
hue 
HARDWARE DIAGNOSTIC MACY11 30(1046)_ 02-SEP-77 22:41 SEQ 000 
-SEP-77 17:50 FABLE 0 CONTENTS . 


TSS FALU/FEXP, F/D-R/T MODE SELECT 
T56 FRACTION. FALU ADD/CARRY LOGIC WITH “ADDD” 
157 IFORK/(ADD+SUB)*MO “ADDO” *-MO EXECUTE 


T60 "DIVE" EXEC OIVIDE W/INBUF-AR. SHIFT, FSPAD. SELECT 
Tél “LDC.1.F" EXEC, FPINMUX/DOUT, BUTT NORMAL Tze 

Té2 MULNET, BASIC DAT 

T63 MULNET, MULTIPLY ROM CONTENTS 

T64 MULNET; SUM/CARRY REGISTERS, COUNTER ROM CONTENTS 
T6S T? MIER REGISTER DATA/SHIFTING 


MULNE 

T66 MULNET, MAND REGISTER DATA/SHIFTING 

T67 EXPNT, ECR & FCCR EXCEPTION/HFP(CC) CONDITIONS 
’MPP’ MAINT. INSTR - FUNCTIONAL TEST 


T70 

T71 "MNS? MAINT. INSTR - FUNCTIONAL TEST 

T7e "MAS’ MAINT. ee - FUNCTIONAL TEST 
ee ¥ T EOP.. 

END OF PAS 

ht ty SE 


RVICE ROUTINES 
--Dill I=L LINE CLOCK INTERRUPT SERVICE ROUTINE 
PP INTERRUPT SERVICE R 
* TRep-Yoru INTERRUPT. SERVICE ROUTINE 
;STRAP-T0-10 INTERRUPT SERVICE ROUTINE 
"MEMORY/CACHE PARITY ERROR INTERRUPT SERVICE ROUTINE 
NISC. SUPPORT SUBROUTI 


UTINE (RANFPS) 
"RANDOM FLOATING POINT pte SUBROUTINES (DBLDAT, SGLDAT) 


RANDOM NUMBER GENERATOR R 
- INITIALIZE HFP/WFP FPS/PEC/FEA (ZAPHFP, ZAPWFP) 
. .NORMAL IZATION count GENERA RATION Su BROUTINE (EADJ) 
-FRACTION ADJUSTMENT ROUTINE (FIXFRA) 
b4. BIT ARI THMETIC/LOGICAL FUNCTION SUBROUTINES 
BIT “ASHC” ROUTINE ( CASHEAL, ASHEYM 


mt 
BIT “SUB” ROUTINE (SUB64 
“RUL I WORD alot tact sal ROUTINES (CMPE4M, CMP32M, CMPXXM) 


OUT INE 
ERROR TYPEOUT ROUTINE (MODIFIED SYSMAC) 
te Oe =) aad DATA TYPEOUT ROUTINE 


ROUTI 
APT COMMUNICATIONS ROUTINE 
BINARY TO OCTAL (ASCII) AND TYPE 
wet INSTRUCTION DECODER 


E 
. «SETUP LINE-CLOCK/PROCESSOR HUNG ESCAPE (SETDW, CLROW) 
. - SETUP PROCESSOR ewe ESCAPE (SETUB, CLRUB) 
-- SETUP FLOATING POINT TRAP wi PE (SETFP, CLRFP) 
. «CONDITIONALLY Lone SESCAPE (CN pst? 
.- SETUP ERROR LOOP (SLPERR) POINT (ERRPNT) 
-SETUP SCOPE LOOP fe ae POINT (LOOPNT) 
POWER DOWN AND UP ROUTINES 
ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC 


SEQ 0022 
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KO0e 


- TITLE oor thst FP11-E HARDWARE DIAGNOSTIC 
; XCOPYRIGHT 77 

; ¥DIGITAL EQUIPMENT CORP. 

j MAYNARD, MASS. 01754 


| ¥PROGRAM BY DON NORTH 


t STHIS PROGRAM WAS ASSEMBLED USIN. .HE PDP-11 MAINDEC SYSMAC 
; HPACKAGE (MAINDEC-11-DZQAC-C3), JAN 19, 1977. 


.SBTTL OPERATIONAL SWITCH SETTINGS 
SWITCH OCTAL 


HALT ON ERROR 

LOOP _ON rey EXECUTING TEST 

INHIBIT ERROR TYPEOUTS 

INHIBIT a aTuS TYPEOUTS 

INHIBIT ITERATIONS 

1=BELL ON ERROR 

LOOP ON ERROR 

LOOP ON TEST NUMBER IN “SLPTST” 
000200 it tag cee FP DATA TYPEOUTS 
000100 O= el Ne “(poet OF ERRORS 
S 000040 TIGHT LOJP ON ERROR 


-SBTTL BASIC DEFINITIONS 


-¥INITIAL ADDRESS OF THE STACK POINTER *** 1200 *** 
001200 Stack= 1200 
“EQUIV EMT, ERROR ;;BASIC DEFINITION OF ERROR CALL 
“EQUIV IOT, SCOPE BASIC DEFINITION OF SCOPE CALL 


;#MISCELLANEOUS DEFINITIONS 
000011 T= 11 ;;CODE FOR HORIZONTAL TAB 
“CODE FOR LINE FEED 


; 5 CODE FOR CARRIAGE RETURN 
200 ;;CODE FOR CARRIAGE RETURN-LINE FEED 
177776 l ;;PROCESSOR STATUS WORD 


-EQUIV PS, PSW 
177774 ;;STACK LIMIT REGISTER 
; ;PROGRAN INTERRUPT REQUEST REGISTER 
si HR OWARE SWITCH REGISTER 
177570 177870 ‘HARDWARE DISPLAY REGISTER 


; *GENERAL PURPOSE REGISTER DEFINITIONS 
O= %0 L REGIST 


—-OWOONM UE WM OWO NOU Wwroe 


TOM) eb be et 


_ 
er NOWOrwMWe 


. 
’ 
. 
’ 
. 
’ 
. 
5 
. 
b 
. 
’ 
. 
’ 
. 
’ 
. 
’ 
. 
’ 
. 
’ 
. 
’ 
° 
’ 
. 
’ 
° 
’ 
. 
‘ 


ME OH HK RC HK Cc IC CK OC KC eC 


000000 


000005 





= 


| 
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57 000006 Rb= % ;;GENERAL REGISTER 

8 000007 R7= “7 :: GENERAL REGISTER 

59 000006 SP= “6 ::STACK POINTER 

60 000007 Pc= “7 ::PROGRAM COUNTER 

b2 ,¥PRIORITY LEVEL DEFINITIONS 

63 oo0000 Pro= 0 ;;PRIORITY LEVEL 0 

64 000040 PRi= 40 : PRIORITY LEVEL 1 

6S 00 PRe= 100 PRIORITY LEVEL 2 

66 000140 PR3= 140 ::PRIORITY LEVEL 3 

67 000200 PR¥= 200 PRIORITY LEVEL 4 

68 000240 PRS= 240 j sPRIORITY LEVEL 5 

693 000309 PRo= 300 ‘PRIORITY LEVEL 6 

0 000340 PR7= 340 tT PRIORITY LEVEL 7 

72 -*"SWITCH REGISTER" SWITCH DEFINITIONS 

73 100000 éwi5= 100000 

74 040000 SWi4= 40000 

75 020000 SWi3= 20000 

76 010000 SWi2= 10000 

77 004000 SWil= 4000 

78 002000 Swi0= 2000 

79 001000 SWO9= 1000 

80 000400 Swos= 400 

Bi 000200 SWO7= 200 

82 000100 SWOb= 100 

83 000040 SWOS= 40 

e4 000020 SWO4= 20 

8S 000010 SWO3= 10 

86 000004 SWO2= 

87 oo0002 SWOl= 2 

38 000001 Swoo= 1 

89 -EQUIV SWO9,SW9 

90 “EQUIV SWOB; Swe 

91 "EQUIV SWO7’SW7 

g2 "EQUIV SWO6, 

93 “EQUIV SWOS; SWS 

ou "EQUIV SWO4’SW4 

95 “EQUIV SWO3’SW3 

96 “EQUIV SwWO2; 

97 EQUIV SWO1,SW1 

38 EQUIV SWOO;SWO 

100 ¥DATA BIT DEFINITIONS (BITOO TO BITIS) 

101 100000 BIT 1000 

102 040000 BIT14= 40000 

103 020000 BIT13= 20000 

104 010000 BITi2= 10000 

105 004000 BITil= 4000 

106 0020 BITIO= 2000 

107 001000 BITO9= 1000 

108 0004 BITO8= 400 

109 02 BITO07= 200 

110 O10 BITOb= 100 

111 000040 BITOS= 40 

112 000020 BITO4= 20 





a 
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113 000010 BITO3= 10 

114 000004 BITO2= 

He BREE aa | 

ll “EQUIV ; T09,B1T9 

He "EaUY BrT03. rT 

119 “EQUIV BITO7,BIT7 

120 “EQUIV BITOb,BIT6 

igh EuIV IT0S, BIT 

le QUIV BITO4;BITY 

123 QUIV BIT03,BIT3 

124 “EQUIV B11Ge, Bite 

125 ‘EQUIV BITOI,BITI 

Leb “EQUIV B8ITO0,BITO 

128 ;¥BASIC “CPU” TRAP VECTOR ADDRESSES 

129 oo0c04 ERRVEC= 4 ; TIME OUT AND OTHER ERRORS 

130 000010 RESVEC= 10 ; RESERVED AND ILLEGAL INSTRUCTIONS 

131 000014 TBITVEC=14 33° 1" BIT 

132 000014 TRIVEC= 14 +: TRACE TRAP 

133 000014 BPTVEC= 14 ?:BREAKPOINT TRAP (BPT) 

134 000020 IOTVEC= 20 t  INPUT/OUTPUT TRAP (I1OT) **SCOPEx* 

135 000024 PWRVEC= 24 

136 000030 EMTVEC= 30 : EMULATOR TRAP (EMT) **ERROR** 

137 000034 TRAPVEC=34 RAP™ 

138 000060 TKVEC= 60 :: TTY KEYBOARD VECTOR 

139 000064 TPVEC= 64 :TTY PRINTER VECTOR 

140 000240 PIRQVEC=240 ::PROGRAM INTERRUPT REQUEST VECTOR 

14g ; HMED CODES 

144 + USE IS AS FOLLOWS: 

145 7% 

146 x READING: WRITING: 

147 7% 

148 x are, MOV #DATA, RO 

149 1% MED RXXX MED , WXXX 

150 x MOV RO, RESULT tr 

is i 

153 076600 MED= 076600 ; OPCODE 

185 000352 WINIT= 352 :BM “INIT” SUBR, RO=FLAGS FOR FUNCTION 

187 000346 WSR= 346 ;BM "SR" (SHIFT REGISTER, WRITE ONLY) 

159 000350 WNUA= 350 ;BM “NUA” (NEXT MICROADDRESS, WRITE ONLY BIT<14:03>) 

161 oo00022 RWHAMI= D22 BM “WHAMI™ 

te 000222 WWHAMI= 222 : 

164 THE FOLLOWING ARE READ-ONLY IN THE CSP: 

165 000100 LOGJAM= 100 :CSPOO: LOG JAM 

166 000101 LOGSVC= 101 -CSPO1: LOG SERVICE 

167 000102 LOGPBA= 102 :CSPO2: LOG PHYS 


BUS ADDR 
168 000103 LOGCUA= 103 ;CSPO3: LOG CURRENT MICROADDRESS 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 4 SEQ 0006 


DOFPEA.P11  O2-SEP-77 17:50 BASIC DEFINITIONS SEQ 0026 
169 000104 LOGFLG= 104 :CSPO4: LOG FLAG/INTR 
170 000105 L = 105 -CSPOS: LOG WHAMI 
17 000106 LOGCAD= 106 :CSP06: LOG CACHE DATA 
17 000107 LOGCAT= 107 ?CSPO7: LOG CACHE TAG 
174 OO0066 RFPA= O66 FP “FPA” 
176 000266 WFPA= 266 : 
177 000144 RFLOG= 144 :BM “FLAGS<8:4, 2:0) #FPS<7:0)" 
178 000344 WFLAG= 344 'BM “FLAGS<8:4,2:0>" HND “EXFLAG<2:1>” 
igo 000076 RFEA= 076 FP “FEA” 
181 000276 WFEA= 276 : 
183 000036 RFEC= 036 FP “FPSHISFEC™ 
184 000236 WEC= 236 : 
186 000141 RSERVC= 141 :BM SERVICE PORT OF STATUS MUX 
188 000100 RCSPOO= 100 :BM CSP(00): FP CONSTANTS, BM ERROR LOG 
189 000300 WCSPOO= 300 : 
gt 
192 jFELORTING POINT INTERRUPT VECTOR 
193 000244 FPPVEC= 244 
ie 
196 -¥FLOATING POINT REGISTER DEFINITIONS 
197 ooo000 Acn= 0 
198 000001 eCl= x1 
199 oo0002 AC2= %2 
200 000003 AaC3= 43 
201 900004 acu= x4 
202 oooo0es acs= XS 
203 000006 ACb=  -%B 
204 000007 AC7= «x7 
a 
? - ¥PDP-11/60 PROCESSOR-SPECIFIC UNIBUS ADORESSES 
ie 177766 CPUERR= fats = CPU U ERROR REGISTER 
209 177744 MEMERR= tpopun “MEMORY ERROR REGISTER 
210 177770 CPUBRK= 177770 CPU MICROBREAK ADDRESS REGISTER 
gil 177746 CPUCCR= 177746 : CPU CACHE CONTROL REGISTER 
213 j ALINE CLOCK (DW11-L) REGISTERS, ETC 
214 177546 OWi1LC= 177546 -CSR 
18 000100 DWLILvs 100 ‘INTERRUPT VECTOR 
217 pAEPLI-E - POP-11/60 SPECIFIC MAINTENANCE INSTRUCTIONS 
218 170005 MPP= 170005 MAINTENANCE PARTIAL PRODUCT® 
219 170007 mMAaS= 170007 ; “MAINT ENANCE ALIGNMENT SHIFT” 
ge0 170004 MNS= 170004 "MAINTENANCE NORMALIZATION SHIFT™ 
222 
223 -¥BIT PATTERNS FOR TESTS 


224 052525 ALTP=  O0S2525 ;0101...01 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC 
DOFPEA 


22S 


-Pll 


000000 
oo0002 


000004 
000006 


000174 
000176 


Oe-SEP-77 17:50 


177400 


147777 
000000 
000000 


177760 


900000 


000000 
000737 


003400 
000340 
000174 
000000 
000000 


MACY11 30( 1046) 
BASIC DEFINITIONS 
= ALTP 
ALTN= 125252 
AN= ALTN 
ALT4YP= 007417 
ALTYN= 17036 
Me= 177776 
Mi= 17777 
MO= 10000 
LGP= 077777 
LGN= 17777 
SMP= 000 
SMN= 100200 
ZX1MP= 000177 


UB= 177400 


-¥FPS BIT PATTERNS 
FPSi= 147777 

FPSO= boo 00 

NA= 000000 


SW BIT PATTERNS 
itoatye 177760 


.SBTTL TRAP CATCHER 


—_— 


J 
02-SEP-77 22:41 PAGE S 


5 1010. ee 10 
:0000111100001111 
:1111000011110000 
-1111...10 MINUS TWO 
1111...11 MINUS ONE, ALL 1°S 
:1000...00 MINUS ZERO 
sO111...11 LOST + Nut (1ST WD FLT } 
1J11...11 LG (1ST } 
:41¥2##-128, SMLT + NNUM (1ST WD lt 
+=1%2%%-128, SMLT - Aun (1ST WD FLT) 
ZERO EXP, ALL I-S MANT (1ST WD FLT 
CERO EXP’ ACL 1-2 MANT (1&T WD FLT) 
;+1.06+0, 1ST WD FLT 

1.0€ ST WO FLT 


+0; 1ST WD 
+ 100010001 0001000 
0000000011111111 LOWER BYTE 
1111111100000000 UPPER BYTE 


;ALL BITS ON (READABLE) 
ALL BITS OFF 
FOR FEC, WHEN NOT APPLICABLE 


;FOR BIC TO GET CC BITS ONLY 


a. ¥ UNUSED LOCATIONS OF THE VECTOR AREA CONTAIN 


P*LESS THAN 1002) 


Belk AND PROCESS ILLEGAL 
MIGHT_OCCUR. 
AKEN ON THE ILLEGAL TRAP/INT 


ROUTINE WHICH (IF THE RETURN PC IS 


THE MSERROR ROUTINE. 


JUMPS TO 
;*THE SERROR + bbe 3 WILL REPORT THE a AS FOLLOWS: 
XPECTED ty 0 X 


i PC=YYYYYY UNE 


*#AND 


S4OCAT: HALT 
BR 


DISPREG: "WORD O 


WREG: .WORD O 
-SBTTL STARTING ADDRES(ES) 


. 7-100 
-WORD START 
D 340 


T 
T PC=YYYYYY+2 


RETURN TO T OGRAM 
j HHHERE ety ated Be OF ILLECM TRAP 
T TIME OF * 


YYYYYY=PC A 
i ENOTE: IF THE PROCESSOR IS NO: 
e CAN BE STARTED AT ADDRESS O AS WELL AS ADDRESS 200. 


AN 11/0S THE PROGRAM 


; HALT 
BRAN TO 177700 & TIME OUT (NOT ON 


ll/ 
;; VECTOR TO STARTING AQORESS 
;;WITH PRIORITY LEVEL 7 


;; SOFTWARE DISPLAY REGISTER 
;; SOFTWARE SWITCH REGISTER 


SEQ 0007 
SEQ 0027 












go0200 000137 003400 


OOO046 
oo00se 


ooo0e4 
000044 


06 
001010 
00101e 


poreek’ Bol FP11-E HARDWARE DIAGNOSTIC 


02-SEP-77 17:S0 


001000 


oo0000 
56 


000014 


MACY11 30(1046) 






~ 
. 


L 
O2-SEP-77 22:41 PAGE 6 SEQ 0008 


STARTING ADDRES(ES) SEQ 0028 


JMP 


QKSTART ;;GO TO START OF PROGRAM 


-SBTTL ACT11 HOOKS 
| EHH EEE EEE EEE EE Ee 


HOOKS REQUIRED BY ACT1I 


‘21 
.SBTTL APT PARAMETER BLOCK 


age ;SAVE PC 
SENDAD ;;1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP 
“WORD 0 Ppt A LOC.S2 TO ZERO 

=sone 3; RESTORE PC 


EHH HEEHHHH HHH HEHE EE EEE ae 
REQUIRED FOR APT 


SET LOCATIONS 2 


4 AND 44 


Rene ae a tee Geers Casati ee 


.=24 
=. 


: PO 
SAPTHOR j POINT TO APT HEADER 


°5= 


E CURRENT LOCATION 
+t PER CEE Rte TO POINT TO START OF PROGRAM 
INT TO APT oe. oe PNTR. 

T LOCATION COUNTE 


prevent veers diet rece eee re ee tene eran eee reer EEE 


erty 


SUNITM: . 





P APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC 
S PNTERFACE SPEC. 


SAPTHD: 


0 ;;TWO HIGH BITS OF 18 BIT MAILBOX ADDR. 
SMAIL ::ADDRESS OF APT MAILBOX (BITS 0-15) 

15. RUN TIM OF LONGEST TEST 

10. ;;RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY: 
0. ‘ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT 
SETEND-SHAIL/2 :;LENGTH MAILBOX-E TABLE (WORDS) 
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SS88S88 S8s88ssssssssssss 


rorurD ee be ae ae ae pn pe pe fen be pe ps pe 


262 
001264 


001210 


0 
000000 
000000 


000000 


MACY11 30(1046) O2-SEP-77 22:41 PAGE 7 
COMMON TAGS 


-SBTTL COMMON TAGS ; 


55 SESE SESE SESE SE SESE SESE SEE SESE SESE SESE SESE SESE SE SEE SEE SE SEE SE SE SEE SE SE SE SE ES A He 
t $THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
;*USED IN THE PROGRAM. 


. =STACK+10 
SCNTAG: et py a :;START OF COMMON TAGS 
s° 
.WORD O 
STSTNM: .WORD 0 js CONTAINS THE TEST NUMBER 
SERFLG: .WORD 0 *:CONTAINS ERROR FLAG 
CNT: .WORD O ;;CONTAINS SUBTEST ITERATION COUNT 
SLPADR: .WORD OG : CONTAINS SCOPE LOOP ADD 
SLPERR: .WORD 0 CONTAINS SCOPE RETURN FOR ERRORS 
SERTTL: .WORD 0 CONTAINS TOTAL ERRORS DETECTED 
TEMB: .WORD 6 ‘CONTAINS ITEM CONTROL BYT 
MAX: .WORD 1 ‘CONTAINS MAX. ERRORS PER TEST 
SERRPC: -WORD 0 ; CONTAINS PC OF LAST ERROR INSTRUCTION 
ADR: .WORD O ‘CONTAINS ADDRESS OF *GOOD’ DATA 
SEDDAT “WORD CONTAINS "000" DATA Nese Fosse: 
SBDDAT: .WORD 0 CONTAINS ’BAD’ DAT 
- WORD 0 : ?RESERVED--NOT TO Ms USED 
SAUTOB: .BYTE 0 ; AUTOMATIC MODE INDICATOR 
SINTAG: .BYTE : :: INTERRUPT MODE INDICATOR 
-----END SCMTAG CLEAR----- 
: WO ; s ADDRESS OF SWITCH REGISTER 
DISPLAY: .WORD DDISP :ADDRESS OF DISPLAY REGISTER 
$LPTST: .WORD O CONTAINS TEST NUMBER TO LOOP UPON 
SF PERK: ; WORD 0 MV go sien ADDR LOADED DURING ‘SCOPE’ 
$TKB: 177562 :: TTY KBD BUFFER 
$TPS: 177564 :: TTY PRINTER STATUS REG. ADDRESS 
STPB: 177566 :;TTY PRINTER BUFFER REG. ADDR 
ULL: .BYTE O : CONTAINS NULL C TER FO 
SFILLS: .BYTE 2 ::CONTAINS # OF FILLER CHARACTERS. REQUIRED 
SFILLC: .BYTE {2 35 INSERT FILL CHARS. AFTER A 
STPFLG: .BYTE O tM ENINAL AVAILABLE’ FLAG (BIT<G7>=0=YES) 
SREGAD: .WORD O ; | CONTAINS T DRESS 
$REGO D 6(OO oe ACHING C SREGADS +05 —— 
SREG1: .WORD O CONTAINS (($REGAD)+ 
SREG2: :WORD O CONTAINS (($REGAD) +4) 
SREG3: .WORD O CONTAINS (($REGAD) +6) 
SREGY: .WORD 0 CONTAINS (($REGAD)+10) 
SREGS: 0 ?:CONTAINS (($REGAD)+12) 
SREGS: .WORD O *:CONTAINS (($REGAD)+14) 
SREG7: .WORD 0 CONTAINS (($REGAD)+16) 
SREGIO: .WORD 0 ?:CONTAINS (($REGAD) +2 
SREGI1: .WORD 0 CONTAINS (($REGAD) +2). 
SREGl2: .WORD O s TICONTAINS (($REGAD) +24) 
SREGI3: .WORD O ::CONTAINS (($REGAD) +26) 
SREG14: .WORD O :CONTAINS (($REGAD)+30) 


SEG 0009 
SEG 0029 


~ 
=) 
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373 001334 000000 SREGIS: .WORD 0 CONTAINS (($REGAD)+32) 

374 001336 000000 SREGI6: .WORD 0 CONTAINS (($REGAD) +34) 

375 O01 000000 SREGI7: .WORD 0 ; }CONTAINS  (($REGAD) +36) 

376 001342 000000 STIMES: O “MAX. NUMBER OF ITERATIONS 

377 001344 O00000 SESCAPE:0 i ESCAPE 0 ON ERROR ADDRESS 

378 001346 177607 000377 SBELL: .ASCIZ 207) <377)<377) ;;}CODE FOR BELL 

379 001352 077 SQUES: .ASCIT : QUESTION BARK 

380 001353 O15 SCRLF: .ASCITI (16) ; }CARRIAGE RETURN 

381 001354 o00012 SLF: ASCIZ <12> 

382 : as unnanetannneacnnnquaneneasudeseunanensoaneaqnnencoansauenens 

383 ‘ABTTL APT MAILBOX-ETABLE 

4 FR sa el a ot aaa: Yo eae 

” EVEN 

387 001356 $MAIL: MAILBOX 

388 001356 o00000 SMSGTY: .WORD AMSGTY i MESSAGE TYPE CODE 

389 001360 o00000 SFATAL: .WORD AFATAL FATAL ERROR NUMBER 

390 001362 STESTN: .WORD ATESTN ;;TEST NUMBER 

391 001364 o00000 PASS: .WORD APASS ;:PASS C 

392 001366 000000 SDEVCT: .WORD ADEVCT ;;DE COUNT 

393 001370 o00000 SUNIT: .WORD T $31/0 UNIT NUMBER 

394 0013 0000 SMSGAD: .WORD AMSGAD ;:MESSAGE ADDRESS 

39S 001374 oo0000 SMSGLG: :WORD AMSGLG ;:MESSAGE LENGTH 

3% 001376 SETABLE: ;}QPT ENVIRONMENT TABLE 

397 001376 000 SENV: .BYTE ENV ‘ENVIRONMENT BYTE 

398 001377 000 SENVM: BYTE AENVM ;:ENVIRONMENT MODE BITS 

399 001400 oo0000 SSWREG: .WORD ASWREG Hy! SWITCH REGISTER 

400 001402 oo0000 SUSWR: .WORD AUSWR ::USER SWITCHES 

401 001404 oo0000 SCPUOP: :WORD ACPUOP ::CPU TYPE, OPTIONS 

402 ¥ aioe 15-11=CPU TYPE 

403 ie 11704201, 11/05=02, 11/20=03, 11/40=04, 11/45=05 

404 ie 11/70=06'PD@=07, d=10 

49S x BIT 10=REAL TIME’ CLOCK 

406 i BIT S=FLOATING POINT PROCESSOR 

497 y BIT ®=MEMORY MANAGEMENT 

408 001406 $ETEND: 

409 “MEXIT 





DQFPEA.P11 
419 
411 
ats 001406 
td 
S 
416 
417 
418 
419 
420 
421 
422 
423 
4e4 
42S 0014 
426 001414 
427 OO1416 
28 001424 
429 0014 
430 001434 
431 001436 
43e OOL44Y 
433 OO1446 
434 001454 
435 O014S6 
436 001464 
437 001466 
38 001474 
439 001476 
440 001504 
441 001506 
442 001514 
443 001516 
444 001524 
445 001526 
446 001534 
447 001536 
448 O01S44 
449 001546 
450 001554 
451 001556 
4Se 001564 
453 001566 
454 001574 
455 001576 
456 001604 
457 001606 
458 001614 
459 001616 
460 001624 
461 001626 
462 001634 
463 001636 
464 O01644 
465 OO1646 


035656 


036647 


042052 
o420S2 
042124 
042124 
042124 
000000 
000000 
000000 
042765 
042660 
042660 
042660 
042660 
042167 
042223 
042257 
042322 
042322 
042374 
042430 
042464 
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043460 
043460 
043476 
043476 
043476 
000000 
000000 
o00000 
043604 
043600 
043600 
043600 
043600 
043512 
043524 
043536 
043552 
043552 
043512 
043634 
043512 
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ERROR POINTER TASLE 
-SBTTL ERROR POINTER TABLE 


SERRTB: 
TRUS RAPS ot BBP TN? 
; XLOCATION SITEMB. 

-*NOTEL: IF 
: ¥NOTE2: 


EMVOO1: . 
EmvOOe: . 
EMVOO3: . 
EMVOO4: . 
EmMvOOS: . 
EMVOO6: . 
EMVOO7: . 
EMVO1O: . 
EMVOl1: . 
EMVOle: . 
EMVO13: . 
EMVO14: . 
EMVO1S: . 
EMVOl6: . 
EMVO17: . 
EMVOeO: . 
EMVOe2l: . 
EMVO2e2: . 
EMVOe3: . 
EMVOe4: . 
EmMVOeS: . 


SEG 0011 
SEQ 0031 


R_EACH ar THAT CAN io 
HE INDE N 

NDICATES a ie ITEM IN 
$1 TEMG Bs ; tHE ONLY PERTINENT DATA_IS ( 
EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 


NUMBER FOUND 
THE eens HS PERTINENT. 


i POINTS TO THE ERROR MESSAGE 
;POINTS TO he ‘alt HEADER 


:;POINTS TO T 


T 
tt POINTS TO THE DATA VECTOR 


EMA, DHA, DTA, 000 
EMB, DHB, OTB, 000 
EMC, DHC,OTC,000 
EME ,DHC , DTC, 000 
EMD, DHC, DTC, 000 


EMK1,000, 000, DVAK 
EMKe, 000,000, DVAK 


EME1,000,000,0V1 


EME2,DHZ,D0TZ,000 


EME3, DHX, DTX, DV2 
EMEY, DHX, DTX, DV3 
EMES , DHX, DTX, DV3 
EME6, DHX, DTX, DV2 
EMF , DHF , DTF , 000 
EMG, DHG, DTG, 000 
EMH, DHH, DTH, O00 
EMI, DHI,DTI, 000 
EMJ,DHI,DTI,000 
EML,DHL,DTL, 000 
EMM, DHM, DTM, OOO 
ENN, DHN, DTN, O00 


;UNEXPECTED FPP TRAP, FPP INSTR EXEC OK 
;UNEXPECTED FPP TRAP, FPP INSTR EXEC NOT OK 
; TRAP 
;TRAP TO (114) [MEMORY/CACHE PARITY ERROR] 
; TRAP TO (10) 

;FSPAD UNIQUE ADDRESSING ERROR, RIDF] 
;FSPAD UNIQUE ADDRESSING ERROR, RISF] 
;MAINT INSTR, ALTERED ACO 

;MAINT INSTR, ALTERED FPS 

;MPP, BAD MULNET(S+C) 

;MNS, BAD NORM. 

;MAS, BAD SHIFT 

;MAS, 
;MULNET MULTIPLY ROM ERROR, SPECIFIC DATA 
;MULNET SUM/CARRY ROM ERROR 

;MULNET MULTIPLY ROM ERROR, GENEPAL DATA 
;HFP IFORK/-[ (ADD+SUB)*M0] DECODE ERROR 
;HFP IFORK/-[ (ADD+SUB)*M0] UNEXPECTED ERROR 
;HFP PREPO/1/2, UBRK, */+ ENABLE ERROR 
;PROCESSOR HUNG: 
;BAD BM WHAMI“FLAG AT INIT 


TO (4) 


BAD CNTR 


LINE CLOCK TIMEOUT 





~, “~ 
uJ 
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ERROR POINTER TABLE 


SEQ O0l1e 
SEQ 0032 
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DQFPEA.P11 


WWII an uuu 
PU Pog eee re he wo 
—-OWONOUCWMO 


001654 
001656 


8 
3 


GON 33 UT 


ERERESERE RZ 


193 


S8Ssssssessssss 
a 


O42S2e 
042541 
042560 
042550 
042616 
042142 
043022 
043040 
oo0000 
000000 
oo0000 
000060 
000000 
000000 
043167 
043167 
043372 
000000 
000000 
000000 
000000 
043167 
000000 
ooco00 
043070 
000000 
o0co00 
000000 


043562 
043572 
043512 
043564 
043570 
043502 
043616 
043564 
oo0000 
000000 
000000 
000000 
ooo006 
000000 
043710 
043710 
043716 
000900 
000000 
000000 
000000 
043710 
000000 
000000 
043564 
000000 
000000 
oo000c 


EMVO26: 
EMVOe27: 
EMVO30: 
EMVO31: 
EMVO32: 
EMVO33: 
EMVO34: 
EMVO3S: 
EMVO36: 
EMVO37: 
EMVO4O: 
EMVO41: 
EMVO4e: 
EMVO43: 
EMVO44: 
EMVOYS: 
EMVO46: 
EMVO47: 
EMVOSO: 
EMVOS1: 
EMVOS2: 
EMVOS3: 
EmMVOS4: 
EMVOSS: 
EMVOSE: 
EMVOS?: 
EMVOEO: 
EMVO61: 


- WORD 
. WORD 
. WORD 
. WORD 
. WORD 
- WORD 
. WORD 
- WORD 
. WORD 
. WORD 
. WORD 
- WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
- WORD 
. WORD 
- WORD 
- WORD 
- WORD 
. WORD 
. WORD 
- WORD 


EMO, DHO,DTO, O00 
EMP, DHP, DTP, 000 

EMQ, DHQ, DTQ, 000 

EMR, DHR, OTR, OOO 

EMS, DHS, DTS, COO 

EMAC, DHAC, DTAC, OCO0 
EMAA, DHAA, DTAA, O00 
EMAB, DHAB, DTAB, O00 
EMAD , 0000, 0000, DVAD 
EMAE , 0000, 0000, DVAE 
EMAF , 0000, 0000, DVAE 
EMAG, 0000, 0000, DVAG 
EMAH, 0000, 0000, DVAG 
EMAI, 0000, 0000, 0000 
EMCA, DHCA, DTCA, 0000 
EMCB, DHCA, DTCA, OO00 
EMCC, DHCC, DTCC, 0000 
EMCD, 0000, 0000, DVCD 
EMCE, 0000, 0000, DYCE 
EMCF , 0000, 0000, DVCF 
EMCG, 0000, 0000, DVCG 
EMBK , DHBD, DTBD , DVBD 
EMAP , 0000, 0000, DVAF 
EMAO, 0000, 0000, DVAF 
EMAQ, DHAG, DTAG, DVAJ 
EMAR, 0000, 0000, DVAL 
EMAS, 0000, 0000, DVAL 
EMAJ, 0000, 0000, DVAH 


; MULNET 
; MULNET 
;MULNET - RIPPLE ALT 0/1-S ERROR - (S)#(S+C) 
;MULD - RIPPLE-A-1 THRU MIER ERROR 
;MULD - RIPPLE-A-1 THRU MAND ERROR 
;HFPP STATUS INSTR EXEC MODIFIED FPS 
;FPINIT FLOW, UNEXP’D FPSHIa@FEC ERR 
;FPINIT FLOW, HFP DIDN’T UBREAK ERR 
;BM/WFP ILLEGL.INTRNL.ADDR ERR 
;ESPAD.B ADDRS ERR; RIDF) 

;ESPAD.B ADDRS ERR; RISF] 

;ESPAD.A ADDRS ERR; RIDF) 

;ESPAD.A ADDRS ERR; RISF] 

;EXPNT EALU EA+EB MULF/SEQ ERR 
;LDD/STD FRAC DATAPATH ERR 

;LDF/STF FRAC DATAPATH ERR 

;FSPAD DATA ERR 

;FSPAD FP-INSTR MODIFIED SRC-ACC ERR 
;FSPAD-SECTICD) ADDRS/WRITE-ENABL ERR 
;NORMK-EADJ/SHFTR ERR 


;BM FLAGS READ/WRITE ERROR 

;BM FLAGS OK / FP DECODE ERROR 
;BM BM BAD DECODE 7 FLAGS 

;BM CSP INVALID FLAG NOT CLEARED AFTER RESTORE 
;BM BHD FP CSP CONSTANT RESTORED 

;BM/ HFP HUNG PROC DURING STATUS INSTR 
;HFP/ FPSRVC &PR7 ERROR 

;BAD UBRK CODE FROM HFP (#7) 

DATA STUCK/H OR REGISTER LOAD ERROR 


RIPPLE ALT 0/1-S ERROR 





poreen fe FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 11 SEG 0013 


PEA.P11  O2-SEP-77 17:50 ERROR POINTER TABLE SEQ 0033 
See 002214 044110 
S23 002216 037615 O00000 O00000 EMVOb2: .WORD EMAK,0000,0000,DVAI ;SHFTR L(2+4) OF ZERO ERR 
Obese Ba7eN 043054 043624 EMVO63: .WORD EMAL,DHAL,DTAL,DVAI SHFTR R(11-1) OF ZERO ERR 
S27 002236 043054 043630 EMVO64: .WORD EMAM,DHAM,DTAM,DVAH ;SHFTR, MAS-RITE RIPPLE-A-1 ERR 


037701 
259 Bosee 837740 043054 043630 EMVO6S: .WORD EMAN,DHAN,DTAN, DVAH ;SHFTR, MNS-LEFT/RITE RIPPLE-A-1 ERR 
aT BOBSee budee0 043077 O43646 EMVO66: .WORD EMAT,DHAT,DTAT,OO00 ;ESPAL.B LDX/STX DATAPATH ERR 
$33 Resse OiGes. 043077 043646 EMV067: .WORD EMAU,DHAU,DTAU,0000 ;ESPAD.A LDX/STX DATAPATH ERR 
S35 002276 040312 O00000 OO0000 EMVO70: .WORD EMAV,0000,0000,DVAV ;FALU ADDD/CARRY RESULT ERR 
S37 002306 Bude 000000 OO0000 EMVO71: .WORD EMAW,0000,0000,DVAH ;FSPAD.IN.MUX INBUF-PORT ERR 
23g 002316 O40401 043124 043656 EMVO72: .WORD EMAX,DHAX,DTAX,O000 ;FIRB IMMED-H MODE DECODE ERR 
S41 Doesee BYON Se 043156 043624 EMVO73: .WORD EMAY,DHAY,DTAY,DVAM ; IFORK/(ADD+SUB)*MO EXECUTE ERR 
S43 002336 040475 043167 043710 EMVO74: .WORD EMBA,DHBA,DTBA,DVBA ;EXPNT EA=0, EB=0 DATAPATH ERR 
SYS O00e346 040533 043167 043710 EMVO7S: .WORD EMBB,DHBB,DTBB,DVBB ;EXPNT EA=0+EB=0 DATAPATH ERR 
S47 002356 040570 043167 043710 EMVO76: .WORD EMBC,DHBC,DTBC,DVBC ;EXPNT ER=0 DATAPATH ERR 
S49 002366 040620 043167 043710 EMVO77: .WORD EMBD,DHBD,0TBD,DVBD ;EXPNT EALU EA-PLUS-EB RESULT ERR 


S51 002376 040724 043212 043700 EMV1O0: .WORD EMBE,DHBE,DTBE,O000 ;EXPNT CNTR/PRE-SHFT-QUOT-ROM ERR 


SSe O00e404% 000000 

224 Ppsuce rth J 043167 043710 EMV101: .WORD EMBF,DHBF,DTBF ,DVBF ; IFORK/(ADD+SUB)*MO SUMPATH/MO#R& ERR 

4 Rpsuse Bose 043167 043710 EMV102: .WORD EMBG,DHBG,DTBG, 0000 ; IFORK/(ADD+SUB)*MO [EA+EB]=0/M0#RE ERR 

557 002% 041101 O43241 O43666 EMV103: .WORD &MBH,DHBH,DTBH,DVBH ; IFORK/(ADD+SUB)*#MO EXPNT.RANGE.CODE.ROM ERR 


559 oF O4115S O43156 043624 EMVIO4: .WORD EMBI,OHBI,DTBI,DVBI ;DIVIDE INBUF/AR-SHIFT FSPAD-SELECT ERR 
ops 002446 041224 043303 043624 EMV10S: .WORD EMBJ,DHBJ,DTBJ,DVBJ ;LDCP(I->F) FPINMUX/DOUT CONVERT ERR 
S63 002456 041270 043313 043624 EMVI06: .WORD EMBL,OHBL,DOTBL,DVBL ;FEXP/FALU FPS F-D &/+ R-T MODE ERR 


a4 Raswoe ae ooooco OO0000 EMV107: .WORD &MBM,0000,0000,DVBM ;FRACTION/CLRD-EXEC/FP.EMIT.F DATA ERR 
S67 Pascoe Pidaes 000000 OO0000 EMV110: .WORD EMBN,0000,0000,DVBN ;FPiNIT/CLRD/LDEXP BIT<S9:58> INSERT ERR 


568 
569 002506 041451 043322 043730 EMV111: .WORD EMBO,DHB0,DTBO,DVBO ;ECR/FCCR EXCEPTION+FCC ERR 


$70 002514 044160 
S71 002516 O42014 O43442 043744 EMV112: .WORD EMCH,DHCH,DTCH, 0000 ;LDEXP/STEXP FPINMUX(DOUT) ERR 
S7e O0eSe4 000000 
573 002526 000000 GO0000 OO00000 EMV113: .WORD 0000,0000,0000,0000 ; (NU) 
S74 O02 000000 
00e5 000000 O00000 OO0000 EMV114: .WORD 0000,0000,0000,0000 ; (NU) 
$76 O02eS44 000 


tate 
577 002546 000000 oo000d OO009C EMV11S: .WORD 0000,0000,0000,0000 ; (NU) 


~ 


a) 
Derrek Pil os. oT DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE le SEQ 0014 


02-SEP-77 17:50 ERROR POINTER TABLE SEQ 0034 
S78 002554 o00000 
579 002556 000000 000000 OO0000 EMV116: .WORD 0000,0000,0000,0000 : (NU) 
S80 002564 o00000 
28 00 000000 O00000 EMV117: .WORD 0000,0000,0000,0000 : (NU) 
583 002576 O00000 O00000 O00000 EMV120: .WwORD 0000,0000,0000,0000 ; (NU) 
S84 002604 000000 
58s 
586 
587 
588 
2g0 
591 .SBTTL PROGRAM DEFINED COMMON TAGS 
59 : ¥VARIABLES 
594 ;##e#% NOT CLEARED EVER *#4%% 
535 002606 o00000 -WORD =O : TBS 
597 . #44 START CLEARING OF PROGRAMMER DEFINED COMMON TAGS x*xx*x*xx%+ 
598 002610 STPDCT: 
599 002610 oo0000 SFPS: .WORD O ; PROGRAM-CONTROLLED FPS 
600 OOeb12 o00000 FPS: [WORD 0 FPS STORED HERE RETER STFPS 
601 002614 900000 FEC: .WORD O *FEC STORED HERE AFTER STST 
b0e 002616 o00000 FEA: “WORD 0 FEA STORED HERE AFTER STST - 
604 O02620 oo0000 FPESCP: .WORD 0 :O=NU_/ NOT-O=ESCAPE ADDR AFTER FP TRAP 
605 - KEEP THE NEXT TWO LINES IN THIS’ ORDER 
606 002622 000 FPTPOK: .BYTE O .377=FP INTERRUPT/TRAP IS OK / OOO=FP INTERRUPT/TRAP_ IS 
607 002623 000 NOFPIE: .BYTE 0 :377=0K TO EXECUTE FP INSTRUCTIONS / 000=D0N"T EXECUTE F 
608 002624 000 FPLENF: .BYTE 0 :(B7=1]=4W MODE / [B7=0}=2W MODE 
610 O02625 000 UBTPOK: .BYTE 0 :377=UBRK(BM) ENABLED, JUST RTI / OOO=UBRK(BM) 15 AN ERR 
611 O02626 o00000 UBESCP: .WORD 0 ;BM UBRK ESCAPE ADDR 
ble 002630 000000 UBCNTR: .WORD 0 BM UBRK COUNTER 
614 002632 op0000 DWLOPC: .WORD 0 :DW LAST OLD PC 
615 002634 o00000 DWESCP: :WORD 0 ;DW ESCAPE ADDRESS 
616 002636 oo0000 DWCNTR: .WORD 0 TIMES A MATCH COUNTER 
617 O02640 o00000 DWLOOP: [WORD 0 ait (ooP COUNT, FOR CHECKING HUNG AT INSTRUCTION OR INL 
618 OO2642 op0000 DWOLOP: .WORD 0 ;OLD VERSION OF ABOVE 
613 002644 000 DWFLAG: :BYTE 0 ‘DW ESCAPE ENABLE: 377=YES/O00=FORCE-AN-ERROR 
bel 002645 000 LPTITE: .BYTE 0 :377=FORCE TIGHT LOOP, ERROR OR NOT / OOO=DISABLED 
be3 ; HMEMORY FLOATING POINT ACCUMULATORS 
624 NC RELATION To HFP/WFP FP ACCUMULATORS) 
625 002646 O00004 hraco: -BLKW 
626 O0e6S6 000004 MFACL: = BLKW q : 
627 O0ebb6 OO0004 MFAC2: :BLKW 4 : 
628 002676 OO0004 MFAC3: .BLKW 4 : 
623 002706 Oo0004 MFACS: <BLKW 4 : 


PDP- me FPLI-E Set DIAGNOSTIC 
DOFPEA.P11 


002776 


003000 


02-SEP-77 


0 
000000 
000000 


OO0006 
000006 


17:50 


052525 
ococo0 


12S2Se 
000000 
000000 


177777 
177777 
000000 


0SeSe5 
0SeSeS 
125252 
000000 
000000 


000000 


177777 


000000 


1252Se 
125252 
000000 
ooo0os 
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PROGRAM DEFINED COMMON TAGS 


MFACS: .BLKW 4 
MFACb: .BLKW 4 : 
MFAC7: <:BLKW 4 


-¥REGISTER CONTENTS, AT ERROR, FOR DISPLAY 
EREGO: .WORD O 
EREG1: .WORD 
EREG2: .WORD O 
EREG3: .WORD O 
G4: .WORD 0 
EREGS: .WORD 0 
EREGb: .WORD O 
EREG7: .WORD 0 
-¥AFTER A TRAP CONDITION, OLD PC/PS/SP SAVED HERE 
OLOPC: .WORD O 
OLDPS: .WORD 0 
OLDSP: :WORD 0 
FPINST: .WORD 0 
ENPDCT: 0 


. WORD 
SE END CLEARING OF PROGRAMMER DEFINED COMMON TAGS *#*44*444% 


;*SOME COMMONLY USED CONSTANTS, STORED IN MEMORY 
WSCNT=6. “USE # MATCHES 


DWICNT: .WORD  OWSCNT 


;¥SOME FP CONSTANTS: 


FPMOAP: .WORD 100125 ; 100125, 052525 , 0SeS25, 052525 
FPALTP: .WORD AP,AP :052525 | 052525 | 052525; 052525 
FPAPOO: .WORD AP ;052525, 052525 , 000000; 000000 
FPAPIM: .WORD AP,0,0,0 : 052525; 000000, 000000; 000000 


FPMOAN: .WORD 100052 
FPALTN: .WORD ae 


: AN, O 
FPOO11: .WORD 0,0,M1,M1 
FPPONE: .WORD 77777 
FPONES: .WORD M1,M1 
FP1100: :WORD M1.M1 1177777" 
FPZERO: .WORD 0,0,0,0 


FPZEAP: .WORD 


125, AP 
FPAPAN: :WORD AP,AP,AN,AN 


FPZEAN: .WORD 52,AN,AN,AN 
FPZOIM: .WORD 177,0,0,0 
FPMOIM: .WORD 100177,0,0,0 


; 1000S2, 1eSeSe2, 12SeSe, 125252 
: 125252, 125252, 125252, 125252 
12 2, 0, 000000 


000 , 000000 
‘ 000000; 000000} 177777, 177777 
5077777? 177777, 177777, 127777 


177 
; 000000; a00007 000000 ; c00000 


;000125, 052525 ,052eSe5, 052525 
; 052525; 052525; 125252; 125252 


; 000052, 1252S2, 125252, 1eSeSe 
;000177, 000000 , C00000, 000000 
; 100177, 000000, 000090 , 000000 


EEO Boas 


;REQUIRE THIS NUMBER OF MATCHES TO SIGNAL PROC HUNG 
; LIE, TICKS OF THE LINE CLOCK] 


oorrek Pa FP11-E HARDWARE DIAGNOSTIC 


00 
00334e 


02-SEP-77 
1S2S25 
0SeSeS 
188585 
077000 
000000 
177600 
000000 


020123 


17:50 
0S2SeS 
125252 
000000 
000000 


030616 
031000 
031104 
031126 
030500 


o0501e 


050012 
000043 


052525 
leSeSe2 
000000 
ococco 


000340 


000300 


042115 
oS0S04 


030461 


041511 
051501 


“ 
¢ 


MACY11 30(1046) 02-SEP-77 22:41 PAGE 14 

PROGRAM DEFINED COMMON TAGS 

FPAPMS: .WORD  152525,AP,AP,AP ;1S2S25, 052525, 052525, oS2525 

FPANMS: .WORD  25252,AN,AN,AN ;0252S2, 125252, 125252, 125252 

FPEMYZ: .HORD 77000,0,0,0 —_ ;077000,000000, 000000, oo0000 

FPSEFZ: .WORD 177600,0,0,0  ;177600,000000,c00000, 000000 

;2VECTOR INITIALIZATION TABLE 

7 WORD 1°= VECTOR ADDRESS 

te WORD 2 = 

- WORD 3 = PS 

-& 

VECTAB: 
WORD  FPPVEC, FPPILT,PR7 ;FPP_ VECTOR 
“WORD  ERRVEC’ TRPOOY’ PR7 STRAPS TO 4 (TIMEOUT, UBRK 
“WORD  RESVEC? TRPOIO, PR? :TRAPS TO 10 (ILLEGAL INSTRUCTIONS, ETC) 
"WORD 114° TRP114’ PR? {MEMORY/CACHE PARITY ERROR 
“WORD DWLILV’DWLILT’PR6 LINE CLOCK 
"WORD  Oo00c0’ SEND 

,#SOME ASCII MESSAGES 

$HT -ASCIZ <HT) sHORIZ TAB 

sir, iaselg = : PERIOD 


$SL: -ASCIZ "7" i 
BGNMES: .ASCII <CR><LF><LF><LF>*MD-11-DQFPE-” 


-ASCII “AD” 
"ASCIZ “PDP-11/E0 FP11-E HARDWARE DIAGNOSTIC”<CR><LF> 


NWPASI: .ASCIZ <CR><LF>"PASS #” 


SEQ 0016 


SEQ 00 


36 


POP-1 ty FP11-E HARDWARE DIAGNOSTIC 
DOFPEA. 02-SEP-77 17:50 


Pil 


003400 


012737 


001210 
001254 


1 0 
177777 


003622 
000176 
000174 
000004 


001364 
000001 


001400 


031376 


001230 
001220 
O01e2e 


oo0004 


175444 


001254 
001256 


001376 
001254 


“ 
a) 
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START OF PASS ROUTINE 


-SBTTL START OF PASS ROUTINE 


5 RRMA REE EE EEE EEE HE EEE EEE REE EE EERE EL EL REE REL EEE 
UHGHBGH GHEE HB GHGHHIHIHHEHH HEHEHE HEHE 
UGBEHHEHHHE HEHEHE HEHEHE HUH HEHEHE HBB HEE 
MBLE ALL RELATIVE REFERENCES AS ABSOLUTE 
Seeagtageeearertaneetanetaeeivetianerianertaetatrtae 
HBGHBHG HEHEHE HHH EHH HEHEHE IEEE 
PITTI TT Tt Tt ttt iL iTtLi LILI LI LL LILLE LLL LiL iikiibiiiicdiiia 


stant: 
-SBTTL_ INITIALIZE THE COMMON TAGS 


;;CLEAR THE CONMO 
MOV 


N TAGS (SCMTAG) AREA 
aSCMT 


AG, R6 FIRST LOCATION TO BE CLEARED 
CLR ::CLEAR MEMORY LOCATION 
CMP #SWR,RE ;;DONE? 
NE .-6 ;;LOOP BACK IF NO 
MOV #STACK, SP ::SETUP THE STACK POINTER 
js INITIALIZE A FEW VECTORS 
MOV #SSCOPE S¥IOTVEC ; s10T VECTOR FOR SCOPE ROUTINE 
MOV $PR? astorT 2; iLEVE 
MOV # vettec : ERT VECTOR FOR ERROR ROUTINE 
MOV #PR7, JHEMTVEC+O ; {LEve 
MOV 8STRAP, JHTRAPVEC ; TRAP VECT OR FOR TRAP CALLS 
MOV #PRS at TRAevEcis ; LEVEL S (ALLOW LINE CLOCK) 
MOV #SPWRON, 2 : ; POWER | FAILURE VECTOR 
MOV #PR7 SORES IS. ; iLeve 
MOV SENDCT. SEOPCT +E TUR oND-OF -PROGRAN COUNTER 
MOV #176543, SHINUM ;;PRIME THE RANDOM NUMBER GENERATOR 
MOV #123456, SLONUM 3580 H HIGH AND LOW S 
CLR ST ‘INITIALIZE NUMBER OF ITERATIONS 
CLR SESCAPE + CLEAR THE ESCAPE ON ERROR ADDRESS 
MOV #1, SERMAX “ALLOW ONE ERROR PER TEST 
MOV #., SLPAOR i FINITIALIZE THE LOOP ADDRESS FOR SCOPE 
MOV #. 'SLPERR ERROR LOOP ADDRESS 
;;SIZE FOR A HARDWARE SWITCH reciSTER. IF NOT FOUND OR IT IS 
: EQUAL TO A "-1" SETUP FOR A SOFTWARE SWITCH REGISTER. 
MOV aheRRvEC -(SP) js SAVE ERROR VECTOR 
MOV #64S MOF ARVEC SET UP EPROR VECTOR 
MOV #OSWR, SWR ;}SETUP FOn A HARDWARE SWICH REGISTER 
MOV wprce: DISPLAY ;:AND A HPRDWARE DISPLAY REGISTER 
CMP #-1, SHR *: TRY TO REFERENCE HARDWARE SWR 
BNE ;;BRANCH IF NO TIMEOUT TRAP OCCURRED 
"AND THE HARDWARE SWR IS NOT = -1 
BR 655 ::BRANCH IF NO TIMEOUT 
64S: Nov #655, (SP) :SET UP FOR TRAP RETURN 
65$: MOV yiPOINT TO SOFTWARE SWR 
MOV IOrePRee DISP: 
66$: MOV (SP)+, SaERRVEC ” RESTORE ERROR VECTOR 
CLR SPASS CLEAR PASS COUNT 
CMPB ss BAP TENV, SENV ii TEST USER UNDER APT 
BNE 675 USE NON-APT SWITCH 
co Mov SSSWREG, SWR tiNeS, USE APT SWITCH REGISTER 


SEG 0017 
SEQ 0037 





POP-11/60 FP11-E HARDWARE DIAGNOSTIC 
02-SEP-77 17:50 


D@FPEA.P11 


810 


DOwWOwWOoOwowo 
WON UIC Wrue 


820 


012706 
012700 
005020 
020027 
101774 


OOSO46 


6 
104401 


001212 
001254 


003174 


003242 


001200 


002610 
002776 


003752 


000006 
003000 
000100 
010000 


003335 
001364 


000 
001353 


003000 
002636 
177S46 


175252 


v 
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INITIALIZE THE COMMON TAGS SEQ 0038 


ikiainiaint PANG EA py RRA LLG AA ag kata tatu a dd 


OWER FAIL/RESTART ENTERS HERE 
EYSIVIIITIT TITTLE TLITLLT TAIT ATTA T TAT D ALATA 


RESTRT: MOV #STSTNM, RO CLEAR SCMTAG AREA 
1$: CLR (RO)+ : 
CMP RO, #SWR } 
BLT 1$ : 
:¥SETUP VECTOR AREA 
OV #VECTAB, RO ; ADDR( TABLE 
VECINT: MOV (RO)+, Ri :Ri= VECTOR TF ZERO, DONE 
BEQ VECDON -BR I F DONE WITH SETUP 
MOV (RO)+, (R1)+ SETUP P 
MOV (RO)+; (R1) : SETUP bs 
B VECINT GO FOR NEXT 
VECDON: 


-%ID MESSAGE AT STARTUP 
TYPE , BGNMES 


BL 

; NEW PASS ENTERS HE 

SSSLIIIATTTATTT ALATA TAA A LAETITIA TESTA TTT AEST TAD AAS SSS 
;*RESET STACK POINTER, FOR INSURANCE 


NEWPAS: MOV #STACK, SP ;RESET TO KNOWN VALUE 

-#CLEAR PROGRAMMER DEFINED COMMON TAGS AREA 

OV #STPDCT, RO sFIRST LOCATION 

BGNPCT: CLR (RO)+ IT 

CMP RO SENPOCT UP TO LAST ? 

BLOS § BGNPCT ?NO, CONTINUE 

-*START OUT AT PROCESSOR PRIO=0, KERNEL MODE, T-BIT=0 

eLR -(SP) ;PS=(000000) 

MOV #.+6,-(SP) :PC OF RETURN 

RTT “AND NOW POP (000000)->PS 
-xSTART LINE CLOCK IF ITS NOT GOING 

Mov #DWSCNT , DWICNT ;RESET MASTER TICK COUNT 
MOV DWICNT BuCNTR “RESET TICK COUN 

MOV #B1T6, OWLILC :SET INTR ENABLE. CLEAR READY 
-¥NEXT PASS MESSAGE 

BIT #BIT12, ISWR : INHIBIT STATUS TYPEOUTS ? 

BNE TST ‘BR IF YES 

TYPE NWPAS1 PASS # 

MOV $pass, -(SP) iPass COUNT INTO . 

INC (SP) 1-N RANGE 

TYPOS TYPE OCTAL 

.BYTE 6,0 : 6 DIGITS, NO LEADING ZEROS 
TYPE  ,$CRLF END THE LINE 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC 
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DOFPEA.P11 


000004 


B76C00 


Mies 


612701 


NOS 
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MACY11 30‘ i046) SEQ 0019 
T1 BM/ WHAMI AND FLAGS INIT SEQ 0039 
GHHMMBEHHHHBHE HHH HEHEHE HEHEHE HEHE HEE 
{ATEST 1 BM/ WHAMI AND FLAGS INIT 
He: FOLLOWING fest USES THE BASE MACHINE a ROUTINE 
ACCESSIBLE VIA A MED a 4. Ly Lge THE ™ * AND 


"FLAG" REGISTERS. THEY ARE THEN READ, USING NED FU FUNCTIONS, 
AND COMPARED TO THE FOLLOWING EXPECTED VALUES: 


“WHAMI"™<15:00>=(000021)=-"0000 0000 0001 0001” 
BIT<O4="1" ->) Her PRESENT 
BIT<00>="1" -> ERROR LOG ENABLED 
BIT<08,06,05> ARE IGNORED (DCS/ECS/WCS PRESENT BITS) 

ALL OTHER’BITS SHOULD BE ZEROES 


Dates Y °F ‘aA (014000)="0001 1000” 
LAG<S:4>="11" -> HFP ENABLED / CSP CNST INVALID 
ALL OTHER FLAGS ARE ZEROED. 


REGISTER/LOCATION USE: 


RO “RECEIVED BM “FLAGS” AFTER INIT, IN HOB 
Ri “EXPECTED BM "FLAGS" AFTER INIT 
Re -EXPECTED BM “WHAMI” AFTER INIT 
R3 -RECEIVED BM “WHAMI” AFTER INIT 


MODULE/ERROR INFO: 


FNUA/K8 
[ESSENTIALLY NONE] 

FEXP/K9 
HFP-PRESENT-LOGIC 

FMUL/K10 
(ESSENTIALLY NONE] 


FALU/K11 
[ESSENTIALLY NONE) 


UWORD/Ke 


D 
UCON-FP-LOGIC, UCON-FLAG-LOGIC, WHAMI-REG, INIT MICROCODE 
) aay: "tpn camgaccmrenncmmmuca Snecma Tees 


; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
i 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
i 
; 
; 
; 
; 
t 


; INIT we  alhiceaeemtinctamaamaath 8 Bet dee pk ete Beds 


MOV 7400, RO s STICK B) IN We WHAM BEFORE 
MED whens 16 TF RE 
MOV #015537,RO ; CONST T 
63$: MED WINIT ‘EXECUTE THE BM INIT SUBROUTINE 
TSTB LPIITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
BNE : WITH/ LINE-CLOCK OFF, & EPS(FID=1/FMM=0) 


MOV = #014000,R1 EXPECTED FLAGS AFTER THE INIT 


POP-1 MF FP11-E HARDWARE DIAGNOSTIC 
DOFPEA. 


895 
896 
897 


B98 


0.0. 0 
Sais en 
o00N 


wWOOWOWKWDWwWww 
pe 
WONMWUI CWE 


004116 
004120 
004122 


004146 
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012702 
076600 


B16008 


076600 
105000 
1o4028 


000403 


020100 
001401 
104025 


oooc04 
005037 
005037 


076600 
052700 
076600 


o000e1 
000022 
000540 


000144 


001342 
001214 


000022 
001000 
900222 
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Tl BM/ WHAM 


MED RFLAG ;GET ’INIT-TED’ FLAGS#FPS 
CLRB RO ZAP FPS PORTION, IN LOB 
“COMPARE WHAMI (EXPD): (RCVD) 

amp R2,R3 

BEQ 10$ BR IF AGREE 

ERROR 25 :BM WHAMI / BAD INIT 
;"BM WHAMI/FLAGS INIT ERROR” 

: R-FLAGS = RECEIVED BM FLAGS<B: 9» IN ROC15: 09> 

: E-FLAGS = EXPECTED BM FLAGS<8:0> IN R1<15:08> 

: R-WHAM = RECEIVED BM WHAMT IN RQ 

: E-WHAMI = EXPECTED BM WHAMI IN Re 

BR TST2 33 ON TO NEXT TEST 
-¥COMPARE FLAGS (EXPD): (RCVD) 

10S: mp R1,RO 

BEQ TSt2 35 ‘BR IF OK - NEXT TEST 
RROR 25 :BM FLAGS / BAD INIT, WHAMI OK 
;"BM WHAMI/FLAGS INIT ERROR” 

; LAGS = RECEIVED BM FLAGS<8:C- IN RO<15:08> 

; E-FLAGS = EXPECTED BM FLAGS<8:0> IN R1<15:08> 

; R-WHAMI = RECEIVED BM WHAMI IN RQ 

: E-WHAMI = EXPECTED BM WHAMI IN Re 


I AND FLAGS INIT 
MOV #000021 , Re 


MED —_, RWHAMI sGET 'INIT-TED’ WHAM 
BIC ART T9481 Te+B1TS, RO 
MOV —RO,R 


5 REAR KALA A EERE REESE AE REE EERE EERE E ELAR EK EAL REE LEAL EL EL 
Pettitt tt tt tt ttt tt it ddtchtchdohichcohcichioh ichcicicishcioicichelchsloicloheloleisieiolsichciciele 
Pitti tit ttt tittitiitiiiitititiictiiitiiitiitiiir ties sts eet 


eee eT En RICRENTGN Tete, Th 


‘ STEST ENABLE BM MICROBREAK TRAP-TO-4 


AMI. 
i eeenseeayennidineentesnesnessnsas oMHOmNEanEuRABO AES ROE EEO 
Te: OPE 


CLR STIMES ;NO ITER OF THIS TEST 
CLR SERFLG OR ERRORS EITHER 
MED RWHAMI :GET IT 

BIS bBITS, RO ;SET BIT 9 

MED , WWHAMI :AND REWRITE 


i BTMTTTT TTT TTT TTT TT tte 


tATEST 3 


5 RRL AAR E KEL AEE A ELE EAA R EAE E EERE L ERE LARA E REEL ERLE EL ELE LE RE 
PTTtririrititii ttt it itt titiLitiLiLLL ELLE ELLE Litt etait tits 


5 SESSA SESE AE AEE SESE ESE SE SESE HEHE SE IEE AE A SEE SE HEHE AE EEE EEE IEEE DE EE AE EEE 
BM’ FLAGS AND INSTR1 FP DECODE 


THIS TEST CHECKS THAT: 


;EXPECTED WHAMI AFTER THE INIT 


ie SAGO TSE 


SEG 0020 
SEQ 0040 


60 FP!1 
-Pll 


004152 
004154 
004160 
004162 
004164 
004166 


004214 
004216 
004220 
004222 
0042e4 


1-E HARDWARE DIAGNOSTIC 


Oe-SEP-77 17:50 


ooo004 
012705 


012501 
001472 
012502 


104406 


104410 


170003 
005104 


o0141e 


004326 


004216 
177770 
004220 


000344 


CO4 
MACY41 30(1046) O2-SEP-77 22:41 PAGE 19 
T3 BM/ FLAGS AND INSTRI FP DECODE 


1) BM FLAGS<S:4> CAN BE_R/W WITH 0/1 PATTERNS 


SEG 0021 


SEQ 0041 


2) BM INSTRI FP DECODE TARGETS TO (0474)-(0477) IN BM 
REGISTER/LOCATION USE: 
: RO -MED R/id RECEIVED “FLAGS” 
: Ri “EXPECTED “FL AGS" 
: Re ~EXPECTED “UBREAK 
: R3 -BM UBREAK YER RESS CINSTR1 FP DECODE TARGET, 0474-0477) 
: RY -UBREAK FLAG: 1S=NO/OS=YES: BM UBREAK AT INSTRI FP DECODE 
: RS -DATA TABLE PTR 
! MODULE/ERROR INFU: 
: FNUA/KB 
: FEXP/K9 
: FMUL/K10 
: FALU/K11 
: [ESSENTIALLY NONE] 
: UWORD/K2 
: UCON-FP-LOGIC, UCON-FLAG-LOGIC 
: IRDECODE/K3 
. INSTRI-FP-DECODE, BM-UBREAK 
° © KEKE KE KEKE EER KEL KLKKHEKEKK AKER ERK AERA RARER AA LH RE KARE AL RA HLELE 
+613: SCOPE 
MOV #40, RS ;INIT DATA TABLE PTR 
: xDATA LOOP ENTERS HERE 
1S: MOV (RS)+,R1 :GET "FLAGS" DATA 
BEQ TST4 5 :IFF ALL ZERO, DONE WITH TEST 
MOV (RS)+,Re -GET BM UBRK ADDRESS 
RRP DONT CHANGE DATA IN ERROR LOOP 
: annnnnn ERROR-LOOP-ENTERS-HERE-~---~-~ 
SETDW =, 14S ENABLE PROC HUNG ESCAPE, WITH CLOCK 
R2, CPUBRK LOAD UBRK REGISTER IN 8M 
SETUB S “ENABLE PROC UBRK Exit 
R1_RO ;GET FLA 
MED WFLAG :SETUP FLAGS 
CLR Ry :CLEAR UBRK FLAG 
LDUB sEXEC THE FP INSTR 
14$: COM RY sENTER HERE IF NO BRK, wok PROC HUNG TIMEOUT 
1S$:  CLROW AKE TIMEOUT AN ERRO 
TST RY TEST FOR UBREAK CONES 
BEG 20$ ‘BR IF THERE WAS A UBREAK 


;NO UBREAK AT INSTRI/FP DECODE 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC 
DQFPEA 


Pll Oe-SEP-77 17:50 


004226 
oNeas 


004244 


004246 


004250 


o04eS2 
o042S4 
004260 
004264 
004270 


004272 
004276 


004300 
004302 
004304 


004306 


004310 
004312 
004314 


004316 
004320 
004324 


076600 
tee 
10441 
020001 


0Gi40e 
104026 


oo04e4 


104027 


o0042e 


104415 


010603 


076600 
105000 


020100 
001401 
104030 


000403 


020203 
00140! 
104030 


005000 
076600 
000715 


000144 


000103 
177775 
170000 


000104 


000344 


DO4 


MACY11 30(1046) 02-SEP-77 22:41 PAGE 20 
T3 BM/ FLAGS AND INSTR Fé becop aa ae 
MED RFLAG ;$0 GET ACTUAL FLAGS 
CLRB. RO : 70P ART 
€LRUB : AND preABLe FURTHER UBREAKS 
CMP RO, RI sFLAGS LOADED OK ? 
BEQ 18 3 YES 
RROR FLAGS LOADED/READ WRONG 
;"BM FLAGS R 


16S: 


20$: 


ess: 


a aes = RESEND Bt FLARE O> EN ROct8:O8 


RCE “NQ-UBRK” ERROR 
£R83 RE M8 ys st ;ALSO NO UBREAK ERROR 
;"BM we as aite I 

BMUBRK_ = BASE 


FLAGS OK" 
RCHENES EXPECTED MICROBREAK ADDRESS IN R2<11:00> 
R-FLAGS = BPeE VED 8M FLAGS<B:0> IN RO<1S:08> 


BR 25S p 

-PROC DID UBREAK 

éLRUB ;DISABLE FURTHER UBREAKS 
MED LOGCUA GET LOGGED cua (MICROADDRESS) 
ASH -3, RO *ALIGN TO BIT<11:00> 

BIC #107777 ,RO ‘ZAP 4.0.8 

MOV RO,R3 SAVE RECEIVED CUA IN R3 
MED LOGFLG :GET LOGGED FLAGS/INTR 
CLRB =saRO :Z7AP NON-FLAGS 

;XCOMPARE FLAGS” (LOGGED) (EXPD): (RCVD) 

Cnr R1 RO ;AGREE ? 


*BR IF OK 
ERROR 30 NOPE - FLAGS LOADED/LOGGED WRONG 
"BM INSTRI/FP-DECODE OR FLAGS ERROR ROR" 
: R-FLAGS = RECEIVED BM LOG-FLAGS<8:0> IN RO<15:08> 
: E-FLAGS = EXPECTED BM LOG-FLAGS<8:0> IN R1<15:09> 
: R-UADDR = RECEIVED BM MICROADDRESS IN R3<11:00> 


: E-UADDR = EXPECTED BM MICROADDR IN Re<11:00> 
BR oss = NEXT 

-¥COMPARE “CUA/UBRK ADDRESS” (LOGGED) (EXPD): (RCVD) 
emp Re,R3 AGREE ? 


BR IF YES 
ERROR 30 ‘NOPE - CUA LOGGED WRONG ??? 
;"BM INSTRI/FP-DECODE OR FLAGS ERROR™ 

; R-FLAGS = RECEIVED BM LOG-FLAGS<8:0> IN RO<15:08> 

; E-FLAGS = EXPECTED BM LOG-FLAGS<8:0> IN R1<15:098> 

; R-UADDR = RECEIVED BM MICROADDRESS IN R3<11:00> 

: E-UADDR = EXPECTED BM MICROADDR IN R2<11:00> 


sEVERYTHING WENT OK - ON TO NEXT DATA SET 


écR RO ;ZAP UBRK ENABLE AND FLAGS 
MED WFLAG : 
BR {$ : NEXT 
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DOFPEA.P11 


1063 


004326 
004332 
004336 
004342 
004346 


02-SEP-77 


100000 
110000 
114000 
104000 
000000 


000474 
000475 
000477 
000476 


04 


MACY11 30(1046) 02-SEP-77 22:41 PAGE el SEQ 0023 
T3 BM/’ FLAGS AND INSTR1 FP DECODE SEQ 0043 


NAA h bbb bbb bbb bbb bbb bdddddbbbdddddddididddddddididd 
DATA FOR ABOVE TEST: 
-FLAG- UBRK FLAG<8/5:4) COMENTS 


we we wees ee 


40$: -WORD 100000, 0474 ;1700 WFP#VALID 
-WORD 110000, 0475 31710 HF P*VAL ID 
-WORD 114000, 0477 31/11 HF P* INVALID 
-WORD 104000, 0476 31/701 WFP# INVALID 
-WORD O ; DONE [EXIT WITH ABOVE STATE] 


© SEK KAA AAR RASA E SSSR LL EELS KFA EAA RAR RAL AAA LAA AAA RRA HAASE LAKES 
 ETEST 4 BM/ FP CNST RESTORE 


ate poi VERIFIES THE FP CONSTANT an te PROCEDURE 
P/HFP_BM INSTR1 DECODE. THE INV re nae tape FLAG 


IS ND THE F ONSTA INVALID. 
THE ACTUAL FP CONSTANTS ARE setae #14 BY USING THE MED INSTRUCTION 
TO WRITE ZEROES INTO CSP (00) (13). THE TEST THEN EXECUTES 
A -WFP- INSTRUCTION, AND CHECKS, THAT: 


1) FLAG<4> IS CLEARED AFTER THE RESTORE 
2) EACH OF THE CONSTANTS, IN CSP(00)-(0S), (07)-(13) 
IS CHECKED FOR VALIDITY. 


REGISTER/LCCATION USE: 


ee te ee ee ee ee ee ee re ee Te 


~ 7 RECEIVED FP CNST, RECEIVED FLAGS 
Re -~EXPECTED FP CNST 

R3 ~(NU) 

RY -(NU) 

RS -DATA TABLE PTR 


MODULE/ERROR INFO: 

FNUA/K8 

FEXP/K9 

FMUL/K10 

FALU/K11 
[ESSENTIALLY NONE] 


UWORD/Ke 
UCON-FLAG-LOGIC 


IRDECODE/K3 
INSTR1-FP-DECODE 


. 
' 
. 
’ 
. 
s 
5 
. 
, 
. 
’ 
. 
’ 
. 
’ 
. 
’ 
. 
$ 
. 
$ 
. 
§ 
. 
b 
. 
s 
. 
’ 
. 
9 
. 
’ 
’ 
. 
s 
. 
’ 
. 
s 
. 
b 
. 
$ 
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1119 ; DATAPATH/KY 

1120 : CSP ADDRESSING FOR FP CONSTANTS 

llee HP KKKKK KAKA LALA SEK KSEE REE KALA AKASH ARAL AAA REALE ARAL AAA EEE 

1123 004350 000004 tST4: SCOPE 

1125 004352 012700 o04000 MOV #004000, RO :SET WFEP¥INVALID 

11g 004356 076600 000344 MED , WFLAG INTO FLAGS 

1128 “NOW ZAP ALL THE FP CONSTANTS 

1129 004362 ops000 ALR RO INTO ZEROES 

1130 004364 012701 o00014 MOV #14, R1 (14) SP’S 

1131 370 012737 000300 oo44o0 MOV #WCSPOO, 23 -GET MED CODE 

1132 004376 076600 1$: MED ?DO A WRITE TO THE CSP: 

1133 004400 900300 25: WCSPOO “USING THIS CODE 

1134 OO4402 005237 o04400 INC 2$ “BUMP CODE ALONG 

1135 004406 077105 SOB R1,1$ AND LOOP 

1137 “NOW EXEC A WEP¥INVALID MODE FP INSTR 

1138 004410 170127 o40000 COFPS #040000 ;SHOULD RESTORE CONSTANTS 

1140 004414 076600 o00144 MED RFLAG ;GET FLAGS IN H.0.B. 

1141 OO4420 032700 177400 BIT UB, RO :TEST UPPER-BYTE FOR ALL ZERO FLAGS 

1142 004424 601491 BEQ +4 *FLAG<4> SHOULD BE "0" 

1143 : IF CONSTANTS RESTORED 

1144 004426 104031 ERROR 31 ‘ELSE ERROR: F<4> NOT CLEARED 

1145S "BM FLAGY=1 AFTER CSP FP-CNST RESTORE” 

1146 : R-FLAGS = RECEIVED BM FLAGS<8:0> AFTER CSP FP-CNST 

LN? : RESTORE ROUTINE EXECUTED 

i) eee eee - So OS NOW CHECK EACH CONSTANT IS CORRECT------- 

1150 004430 012705 oo4so6 hov #40$,R5 :PTR TO DATA 

1152 -¥DATA LOOP ENTERS HERE 

1153 004434 005237 002640 10S: tnc DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 

1154 O04440 012501 MOV (RS)+,R1 GET R1=CSP LOCATION 

1155 oo4442 100450 BMI TST5 33 ‘IF -1, DONE WITH TEST 

1156 OO4444 O1250e2 MOV (RS)+,R2 :GET EXPECTED FP CNST 

1158 oOO444eE 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 

1153 po------- ERROR-LOOP-ENTERS-HERE-------- 

. ; 

1161 OO44S0 010100 MOY R1,RO ‘MAKE CSP## INTO MED CODE 

1162 OO44S2 052700 000100 BIS #100, RO > (100)-(113) 

1163 OO4456 010037 NO4466 MOV RO, 15$ :STORE IN MEMORY 

1164 O04462e 170000 63$: CFCC ‘EXEC WEP INSTR TO RESTORE CONSTANTS AGAIN 

1165 : IN CASE OPR HAS BEEN FOOLING AROUND WITH 

1166 : ANY BUTTONS ON THE OPERATOR’S CONSOLE 

1167 OO4464 076600 MED "EXEC MED READ OF: 

1168 OO4466 000100 15$:  RCSPOO : THE CSP LOCATN 

1169 004470 105737 902645 TSTB.~—sC LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 

1170 904474 001372 BNE 63$ : WITH’ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 

1172 . 

1173 “NOW COMPARE (EXPD):(RCVD) FP CNST 

1174 004476 O20200 bmp R2,RO ;EQUAL ? 





OOWDOWODOOWOWDOOOWOD~ 


ve) 


SERRA POOH SSSURRESTN STAN | 
BNR 


ow 


hb bb bb bb bb bb bb 2 bp 
ow 


TON ee ee ee 
—OWONOTU CWE 


o04S00 
o04S0e 


004504 


004S06 
004512 
004516 
o04S2e 
004S26 
004S3e2 
004536 
oo4s4e 
OO4S46 
o04sSe 
OO4SS6 
004562 





001755 
104032 


c00753 


000000 
oco001 
oo0002 
000003 
ooo004 
000005 
000007 
000010 
000011 
o0001e 
000013 
177777 


POP- =e On FP11-E st — 
DOFPEA.P 02-SEP-77 17:50 


077600 
090010 
oecoo0 
000004 
050000 
054000 
024000 
177400 
177600 
100000 
000200 








GO4 
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BM/ FP CNST RESTORE 
BEQ 10$ ;BR FOR NEXT LOOP IF OK 


ERROR 32 ;ELSE ERROR: BAD FP CNST READ 
;"BM BAD FP-CNST IN CSP* 
CSPADR = CSP ADDRESS REFERENCED, (00) -> (13) 
; E-FPCNST= EXPECTED FP CNST AT THIS ADDRESS 
; R-FPCNST= RECEIVED FP CNST READ FROM THIS ADDRESS 
bp 108 =(000000) IF ONS NEXT RESTORE AND NO ERROR LOG 


SCLIITTALTETATATAAAAATAAAAAT TATA LATTA SST AT APA T TASS EST ST STS ATS SAAS S SS 


40$: 


; 
; 
: 
; 
; 
i 
; 
; 
; 
; 
’ 
. 
; 


DATA TABLE USED IN ABOVE TEST: 
CSP FP-CNST 
-WORD 00, 077600 


-WORD Ol, 000010 
-WORD Oe, 020000 
-WORD 03, 000004 
-WORD 04, 050000 
-WORD 05, 054000 
-WORD 07, 024000 
-WORD 10, 177400 


-WORD 11, 177600 
-WORD = le, 100000 
-WORD 13, 000200 
-WORD -1 


5 RRL KAA ERK AR ARLE LEE A ELE ELE LEE E EE LEAR RARER EAR A REEL ELE REE EE ERELASE - 
EST § 


BM/WFP ILLEGAL INTERNAL ADDRESS TEST 


THIS TEST CHECKS THE BASE MACHINE FACILITY TO ABORT 
FLOATING POINT INSTRUCTIONS (WARM AND HOT) WHICH REFERENCE 
PROCESSOR INTERNAL ADDRESSES FOR OPERAND STORE/FETCH. 


THIS TEST IS INDEPENDENT OF THE FP11-E poner gl AND IS 
EXECUTED IN WARM FLOATING POINT MODE. AN R 
CONDITION iNLICATES SUMETHING 15 WRONG IN ThE BASE PROCESSOR. 


REGISTER/LOCATION USE: 


HOY 


PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 24 SEG 0026 
DQFPEA.P11  Oe-SEP-77 17:50 TS BM/WFP ILLEGAL INTERNAL ADDRESS TEST SEQ 0046 

1231 ; $REGO -SAVES OLD ERRVEC(PC) 

1e3e : $REG1  -SAVES OLD ERRVEC(PS) 

1234 : RO -RCV’D CPU ERROR REGISTER AFTER 

1235 : RI -EXP’D CPU ERROR REGISTER AFTER (000001)=INTRNL.ADDR.ERR 

1236 : Re -FP INSTR UNDER TEST 

1237 : R3 -FLAG (O0=TRAP/-1=NO. TRAP) 

1238 : RS -SAVE OLD SP 

1239 ; 

1240 5s. Saannanaae 

1241 : MODULE/ERROR INFO: 

1e4e2 ; 

1243 : TIMING/K6 

1244 : STATUS/K7 

Lets : BUS.CYCLE, INTERNAL.ADDR.DETECT, JAMUPP.LOGIC 

1247 : FNUA/FEXP/FALU/FMUL 

1248 : (NONE, YET] 

1250 : © LEK KKK AALS KARAS LAA E EERE EERE EEE E LEEK R ERE E RHEE EERE REELS 

1251 004564 oo0004 +éT5: SCOPE 

1253 O04S66 013737 O00004 001302 MOV J#KERRVEC+O, SREGO ISAVE OLD ERRVEC PC/PS 

1254 004574 013737 000006 9001304 MOV JHERRVEC+2, SREGL ; 

1255 004602 010605 MOV P,RS ‘SAVE OLD SP 

1256 OO4604 104417 ZAPWFP INIT AND ENABLE WARM 

18 OOMEIS O1270, Od00a) NOV” SOOUOOL, RI § INTE O16 77 POE ra .AODR.ERA 

iee8 ; 4616 Bbeoue 000006 CLR asERRVEC+2 IF TRAP, USE PRO 

Leb] ;-------INTERNAL.ADDRESS.ERROR WITH part. NOINTERNAL"------- 

1263 OO04622 013702 oO464O MOV 11$,Re GET INSTRUCTION 

Leb 004626 012737 OO46S2 oD0004 MOV #15$, JHERRVEC+O : TRAP-TO-4 GOES HERE 

1266 004634 104406 ERRPNT 'DONT CHANGE DATA IN ERROR LOOP 

Leb? oo ERROR-LOOP-ENTERS-HERE-------- 

1269 004636 005003 CLR R3 ‘CLEAR TRAP FLAG 

1270 004640 170537 177570 11$:  TSTF 98177570 :DATI.NCINT WITH ADDR(DISPLAY/MMRO) 

1271 OO4644 O0S000 CLR RO :DIDN’T TRAP, FORCE CPUERR=(000000) 

1272 GO4646 005103 COM R3 :SET NO TRAP’ 

1273 004650 000403 BR 16S ; CONT. 

1275 OO46S2 013700 177766 15$: MOV CPUERR, RO ‘TRAPPED, GET CPUERR 

1676 OO4ESE 010506 MOV RS, SP ; AND RESTORE SP 

1278 OO4660 020001 16$: CMP RO,R1 CHECK CPUERR IS AS EXPECTED 

1279 004662 001401 20$ *BR IF WAS INTRNL.ADDR .ERR 

1280 OO4664 104046 ERROR 46 ‘ELSE ERROR 

1281 ;"BM/WFP_ILLEGL. INTRNL.ADDR ERR”’ 

1282 : FPINST = FP INSTR UNDER TEST, “TSTF/170S37"=DATI.NOINT, “CLRF/170437"=DR 

1283 : E-CPUERR = EXP’D CPUERR REG, ILL. INTRNL.ADDOR=(000001) 

1284 : R-CPUERR = RCV’D CPUER 


O=TRAP/-1=NO.TRAP = FLAG INDICHTING TRAP-TO-4 OCCURED 


POP-11/60 FP11-E =o i? “are MACY11 30(1046) 02-SEP-77 22:41 PAGE 2S SEQ 0027 
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004666 013702 004704 20$: MOV 21$,Re GET INSTRUCTION 
004672 012737 004716 O00004 MOV #25$, JUERRVEC+0 :TRAP-TO-4 GOES HERE 


004700 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 


004702 C R3 CLEAR TRAP FLAG 
177570 : #177570 :DATO WITH ADDR(DISPLAY/MMRO) 
RO :DIDN’T TRAP, FORCE CPUERR=(O000C0) 
5103 R3 :SET_NO TRAP’ 
000403 R 265 3 CONT 


013700 177766 : CPUERR, RO ‘TRAPPED, GET CPUERR 
010506 RS, SP ; AND RESTORE SP 


004724 020001 : CMP RO,R1 CHECK CPUERR_IS AS EXPECTED 
004726 001401 30$ BR IF Wa WAS INTRNL.ADDR .ERR 
4730 104046 


ERROR 4 
3 BM/WFP ILLEGL. INTRNL.ADOR a, 
FPINST = FP INSTR UNDER TEST, “TSTF/170537"=DATI.NOINT, Ma taialaal * valllnaee 


p-colere = = ae CPUERR REG, ILL. INTRNL.ADDR=(000001 ) 
O=TRAP/-1=NC. TRAP = FLAG INDICATING TRAP-TO-4 OCCURED 


004732 010506 308: 
013737 001304 000006 SREG1 , JHERRVEC+2 
Thiele 001302 000004 $REGO, J¥ERRVEC+O 


RE PC 
004750 10441 ZAPHFP RESET TO FP11-E ENABLED 


5 ERE R EKER ELE EERE EEE EME EE HE EEE EE HEHE HEHE HEE RE EEE EE EEE 
i ATEST 6 HFP/BM: FLPGO-FPACK; SRVC-GRANT 


THE FOLLOWING TEST CONSISTS OF TWO SECTIONS: 


1) TEST OF a eg ge DECODE BY HFP, AND THAT 
THE BM/HFP ARE ABLE TO INTERACT VIA FLPGO/FPACK. THIS 
INCLUDES INSURING THE HFP WILL RESPOND, lies NOT HANG 

THE BM, WHICH IS WAITING FOR aN? Fpack! 


REQUEST INTERACTION. ACTUAL’CODE PASSED FROM HFP TO 
THE BM NOT TESTED FOR VALIDITY HERE. 


REGISTER/LOCATION USE: 


UBCNTR  -COUNTS # TIMES BM UBROKE AT (4222) IN HFP.SRVYC CODE 
$REGO-3 -( TEMPS) 


: 2) TEST OF THE HFP_UBREAK LOGIC, AND HFP/BM-SERVICE 
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oooco4 
104410 


000401 
104033 


005000 
040000 


JO4 
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Té HFP/BM: 


Sl Reed eth hh ee eee a he ee ee ee ee ee eee ee ee 2 


FLPGO-FPACK; SRVC-GRANT 


RO -BM SERVICE PORT (RECEIVED) 

Rl -(NU) 

Re -( TEMP) 

R3 -HFP UBRK @ PREP1 ADDR, =(022) 
RY -(NU) 

RS -(NU) 


MODULE/ERROR INFO: 


FNUA/K8 
EP TNRUX FIR-A/B, FP-INSTR/INSTRCVD-LOGIC, FIR-CLK-A/B, 
FNUA-GENERATION/JREG-LOGIC, BUTA(SUBR/RETURN), 
HFP-UBRK, CROM/LATCHES 


FEXP/K9 
HFP/BM-INTERFACE-LOGIC, FPBRAN<2:0> /DECODE-LOGIC 
HFP-SRVC-REQ/GRANT-LOGIC, JAMUPP-LOGIC, CROM/LATCHES 

FMUL/K10 
[ESSENTIALLY NONE] 

FALU/K11 
[ESSENTIALLY NONE] 


UWORD/K2 
UCON-FP, FLPGO 


IRDECODE/K3 
BUTR(FPACK-SRVC ) 


TIMING/K6 
HFP-SRVC/SERVICE 


STATUS/K 
HFP=SRVC/STATUS-MUX 


ee 
Té: SCOPE 


1$: 


SETOW 15 ;ESCAPE ADDR IF PROC HANGS 
ZAPHFP ‘IN NIT To. HFP, LEAVE IT ENABLED 

MOV #040000, R3 *FPS W/ FID=1, FMM=0, ZEROES FOR LDUB 
LDFPS R32 ;LOAD ae BUT ALSO 

LOUB : C THE FOUR STATUS | INSTRUCTIONS 
STFPS RO ; Fe ce THAT NONE OF THEM HANGS 
STST Re THE BM/HFP HANDSHAKE CEQUENCE: 

BR 10$ 0K IF GOT TO HERE 

ERROR 33 sPROC HUNG BY HFP A 


T ONE 
F THE ABOVE INSTRUCTIONS 


5" HUNG DURING HFP FLPGO/EPACK’ SEQ" 
OLD-SP = SP AFTER LINE CLOCK ROUTINE 


PS BEFORE TRAP 


RAP TO 
; OLD-PC = PC BEFORE ae POINTS AT OFFENDING INSTRUCTION 


SEG 0028 
SEQ 0048 


DOFPaA PL FP11-E HARDWARE DIAGNOSTIC 


PEA.P11 


005002 
005010 


005014 
005016 
005020 
005022 
005032 
005034 
005036 
ooso44 
005050 
oosos4 


005060 


005064 


005070 


005074 
005100 


005104 
005110 


005112 
005120 


02-SEP-77 17:50 


012737 
012703 


37 
104414 
170003 


104416 
052737 
170127 
012700 
076600 


170337 


076600 


170127 


170337 
105037 


020027 
001004 


023727 
001401 


OO42e2 177770 108: 
o000ee 


002630 


000000 


000340 


040020 


104000 


000344 


001302 


000141 


040000 


001306 


177776 


100350 


177776 


002630 000002 


? 
< 
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HFP/BM: FLPGO-FPACK; SRVC-GRANT 


MOV #4222, CPUBRK ;BM a “HFPTRAP7” ed HFP SRVC CODE 


MOV #022, R3 :(022)="PREP1" IN 

;¥NOW CHECK THAT THE HFP IS ABLE TO UBREAK, AND REQUEST FP SRVC 

ERRPNT “DONT CHANGE DATA IN ERROR LOOP 

oo ERROR-LOOP-ENTERS-HERE-------- 

CLRDW t MAKE A PROC HANG AN ERROR 

ZAPHFP ‘INIT TO HFP, LEAVE IT ENABLED 

CLR UBCNTR ; START COUNT’ AT ZERO 

SETUB 0 *NO ESCAPE, BUT ENABLE AND COUNT 

LOUB INTO HFP UBRK 

ZAPHFP -CLEAR ANY EFFECTS 

BIS #PR7,PS :SET PR7 TO IGNORE FP SRVC, AND ALSO 
:~ LOCK OUT LINE CLOCK 

LOFPS #040020 ;SET FMM=1 

-HFP UBRKS AT START OF THIS INSTR: 

Mov #104000, RO -SET BM UBRK, DISB HFP, CSP CNST INVALID 


:HFP SERVICE REQ 7 BM IGNORE SINCE PR7%-FP IN IR 


MED LAG HFP_ ENABLE, KEEP BM UBRK ENABL 
;HFP SERVICE REQ / BM IGNORE sink P PR7*-FP IN IR 


STST $REGO C -WFP- STATUS (IE, NO HFP SYNC) 
;HFP SERVICE REQ 4 BM HONOR since” BRP *FP_IN IR 

:STATUS IN $REGO/1 IS pans BEFORE HFP SERVICE 

:UBCNTR=1 AFTER BM BREAK 


-HFP AGAIN UBRKS AT START OF NEXT INSTR: 
MED RSERVC -GET BM SERVICE PORT 
HEP SERVICE REQ / BM IGNORE SINCE PR7#-FP IN IR 


SEQ 0029 
SEQ 0049 


;NEXT per Qi StBLES FMM=(0) a‘? _ OFF 


LOFPS #040000 “EXEC -WFP- STATUS (IE, NO HFP S 
;HFP SERVICE REQ / BM HONOR SINCE GP IN IR 
:UBCNTR=2 NOW AFTER BM UBRK 


-FMM=(0) NOW SO SHOULD BE NO FURTHER HFP _UBRK/SRVC REQUESTS 


STST — SREG2 “EXEC -WFP- STATUS (IE, NO HFP SYNC) 
SHOULD BE NO HFP SRVC PENDING NOW 

CLRB = PS ; TURN LINE CLOCK BACK ON 

“CHECK FP SRVC WAS SET WHEN “SERVICE” PORT WAS READ 

bmp RO, #100350 ;FP-SRVC-H_IN BIT<O3>H 

BNE 50$. “ERROR IF DIFFERENT 


- CHECK FP Srvc WAS HONORED TWICE BY BM (UBCNTR) 
CHP CNTR, #2 TWICE ? 
i BR IF OK 


POP-11/60 FPI1-E Soo. Ot : elaaaa 
02-SEP-77 


DOFPEA.P11 
eS O00Si22 104034 


005124 
005126 


104415 
104416 


000004 
104416 
005000 


010605 


7:50 


000022 


MACY11 0%) sae 22:41 PAGE 28 
T6 HFP/BM: FLPGO-FPACK; SRVC-GRANT 


20$: ERROR 34 ;HFP INSTR-RCVD ERROR, AND/OR 
; "HEP SRVC_GRANT ERROR” 
#aSRVC = COUNT OF wee OF TIMES BM MICROBREAK AT (4222) 


; (QHFPPTRAP7) OCCURR' 
; BMSRVC = RECEIVED ceRvice PORT OF STATUS MUX IN RO<15:00> 
;HFP FP-SRVC REQ ERROR 
30S: CLRUB ;MAKE BM UBRK_ ILLEGAL 
ZAPHFP SINIT HFP, SET FMM=0 


© KKK KAAK ERE AAR EH AGERE EERE LEEK KEK RAL AHA KAHL HRAEKEE 
; ATEST 7 BM/ HFP UBREAK SRVC CODE 


THIS TEST DOES ESSENTIALLY THE SAME THING AS THE PREVIOUS ONE; 
HOWEVER, HERE THE HFP-SRVC ge Mes IS ALLOWED TO PROCEED TO’ 
COMPLETION, TO CHECK THAT THE HFP UNIT IS ABLE TO PASS A 

MEANINGFUL CODE BACK TO THE BASE MACHINE: 


REGISTER/LOCATION USE: 


RO “RECEIVED "FPSHI#FEC” AFTER HFP UBRK 
Rl -(NU) 

Re -(NU) 

R3 -HFP/PREP1 UBRK ADDR 

RY -(NU) 

RS -SP SAVED HERE 


MODULE/ERROR INFO: 


FNUA/KB 

FPEMI TF-DRIVERS/ENABL FSPADIA,B]-ENABL/ADDRS 

JREG/NUA-GENERATE, BUTA(SUBR/RETURN), FALU-CONTROL, CROM/LATCHES 
FEXP/K9 

FPOUTMUX-ENABL, FSPADIA,B]-WRITE, AR-CLK, CROM/LATCHES 


FMUL/K10 
MNET-ALU/PASS-A-SIDE, FPOUTMUX-DATA 


FALU/K11 
FSPAD(A,BI-WRITE/ENABLE, AR-LOAD/READ 


aveseenenensaseseeeenevsssoneeenennasseneenecnnassssssenee 


t 


ZAPHFP INIT. To cHeP of LEAVE IT ENABLED 
CLR RO ton Frags 

CLR R3 *FOR HFP UBRK ADDR, 

LOUB ; POINT AWAY FROM ’ PREPO/1/2 
MOV #022,R3 :(022)=PREP1 IN HFP 

MOV SP, RS ‘SAVE SP 


ee E0 Boso 


MO4 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC  MACY11 30(1046) O2-SEP-77 22:41 PAGE 29 SEQ 0031 
DOFPEA.P11  O2-SEP-77 17:50 17 BM/ HFP UBREAK SRVC CODE SEQ 0051 
1503 005150 170127 047420 LOFPS #047420 sFPS WITH: FER=0, FID=1, 
< 
iB 005154 170003 LDUB ‘put BABB PREP)” pay HFP UBRK 
1513 - HEP UBRK A AT START OF THIS INSTR: 
1514 OOS1S& 076600 000344 AED WFLAG :ZAP HFP ENABL FLAG 
1515 P sRve REG 7 HONOR SINCE -PR7’ 
1516 TALL LETTE LLL 
1612 ; READ CODE FROM THE HFP/UBRK SRVC REQ [WHICH SHOULD = (07)] 
1518 THE BM HFP SRVC ROUTINE THEN DOES A BUTR(SR3-0) ON THIS Gove, 
1519 “WITH A BASE ADDRESS OF (4540). THUS THE BM CAN 
1520 :Q NUMBER OF DIFFERENT LOCATIONS (IE. (4540)-(4557) } FOR % 
1521 ; RETURNED CODE VALUE OF (00)-(17) RESPECT TIVELY. SE 
1522 WILL CAUSE THE BM PROCESSOR TO BRANCH OFF INTO AN INDETERMINATE 
1523 ‘STATE; OTHERS WILL CAUSE OTHER FP SERVICE CONDITIONS TO B 
1$e4 ; SIGNALED. THE FOLLOWING TABLE SUMMARIZES THE POSSIBILITIES: 
Seb ? CODE ADDR/SYMB-LABL COMMENTS 
1528 : 00  4S4O/LDCPW14 --) FETO1, NO FP SRVC CODE RECORDED 
1530 : O01 YS41/0PCODERR  FEC/O2 CODE RETURNED 
1531 : 02 4542/ZERODIV FEC/O4 CODE RETURNED 
1532 : 03 Ho43/CONVTRAP FEC/06 CODE RETURNED 
1533 > 04  4S44/VTRAPS FEC/10 CODE RETURNED 
1534 : OS 4S4S/UFLOTRAP § FEC/12 CODE RETURNED 
1535 : 06 4S4B/NZERTRAP  FEC/14 CODE RETURNED 
1536 : 07 4YS47/MAINTRAP  FEC/16 CODE RETURNED ***#EXPECTEDx##* 
1538 * 10 45S0/LDCPW17 --) FETO1, NO FP SRVC CODE RECORDED 
1539 > 11 4S51/CTRAP2 --) FETO1’ NO FP SRVC CODE RECORDED 
1540 : 12 4SS5e/FFLTS GENERATE ODD ADDRS ERROR, TRAP-TO-4 
1541 > 13 4S53/FFLT6 GENERATE ODD ADDRS ERROR; TRAP-TO-4 
1542 : 14 —4S54/NROUNDEND3 
1543 : 1S  4S5S/NROUNDENDY 
1544 : 16 4556/NROUNDENDS “oe DOES A BUTA(RETURN) TO... 27? 
164s : 17. 4S57/NROUNDEND6 = / [ENTERS A SUNSET LOOP 777] 
iai2 <2 pe id SAD. HB 2 
1549 GETTING BACK TO THIS POINT MEANS NOTHING DEADLY HAPPENS . 
15S0 “HEP UBRKS AGAIN ON STARTING THIS INSTR 
1551 005162 170127 0O47400 CDFPs #047400 > SET FMM=(0) TO DISABL UBRKS, KEEP ENABLES 
1552 “HFP SRVC REQ / HONOR SINCE - 
1853 "REQ IS SERVICED AGAIN, JUST ne IT WAS ABOVE 
1555 005166 010506 MOV RS, SP ;RESET OUR SP TO A GOOD VALUE 
1228 005170 076600 000036 MED RFEC GET FPSHI#FEC REGISTER 
1558 005174 Oe0027 147416 CMP RO. #147416 ‘SHOULD HAVE SET FER=(1), FEC=(16) 
1589 005200 O01401 BEQ 40g :BR IF OK 
eet 00S202 104035 ERROR 35 AD CODE RETURNED FROM HFP 
1562 "BAD UBRK CODE FROM HFPP (cope wie rECete} 
1563 : R-FPSHI/FEC = FPSHI<15:08) IN RO<iS:09>, 


1564 : FEC<03:00> IN RO<O7:00>’ 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC 


DOFPEA.P11 02-SEP-77 17:50 
1 


1 
to#4 005204 104416 


NOU SW OwW 


aa 


40$: ZAPHFP 


ila 30( 1046) 
BM/ HFP UBREAK SRVC CODE 


O2-SEP-77 22:41 PAGE 30 


AFTER FP SRVC REQ HONORED BY BM 


;INIT TO HFP, LEAVE IT ENABLED 


jpteegteee I Cah 
HFP ENABLE/DISABLE, FP INSTR DECODE 


T 10 


-F IRB- 
17XXXX 
O7XXXx 


17XXXX 
NOTE: 


re ee ee re re re ee ee ee ee eee re eee re rr te te te te Te Te Te Te te Te Te te Te Tee Te Ee Te 


REGISTER/LOCATION USE: 


MODULE/ERROR INFO: 


1 


1 
1 
1 
1 
0 


PREPO=(023), 


YES 


PREP 1=(022), 


THE FOLLOWING TEST CHECKS THE FUNCTIONALITY OF: 
1) HFP LDUB (“LOAD MICROBREAK") INSTR MUST WORK 
2) HFP FP-INSTR-L DECODE LOGIC [FIR<15:12>=(17)] 
3) HFP ENABLE/DISABLE VIA FLAG<S> 

PROCEDURE : 

FLAG<S> UBRKa (021) 


COMMENTS 
FP¥ENABLED, ENTER PREP2 
piss ie yf STAY PREPO/1 LOOP 


S L 
FP%-ENABLED, STAY PREPO/1 LOOP 
PREPe=(021) 


(TEMP 
“EXPECTED FPSHI/FEC AFTER TEST 
NDER_TEST 


-COPY OF INSTR U 
PIT earn DURING TEST 
“DATA TABLE PTR 


10 
(ESSENTIALLY NONE] 
FALU/K11 


FNUA/K8 
FPINMU FIR-A/B, FP-INSTR/INSTRCVD/CLK-FIRA-B 
FUR GENERATE” IREG-LOGIC, BUTA(SUBR/RETURN), HFP-MICROBREAK, 
CROM/LATCHE 
FEXP/K g 
MUPP, HFP/BM-INTERFACE, FBRAN<2:0>, FBRAN-DECODE, 
CROMYLATCHES 
FMUL/K 


0S 


FP11-E Ata DIAGNOSTIC =< 30(1046)_ O2-SEP-77 22:41 PAGE 31 SEG 0033 
11 02-SEP-77 17:50 T10 HFP ENABLE/DISABLE, FP INSTR DECODE SEQ 9053 


; (ESSENTIALLY NONE] 
PE iiitttetiitiiiiiiiiiitii tt iiiileretiiiereretisie lege os 


téT10: SCOPE 


;#FIRST TRY TO LOAD HFP UBREAK REGISTER 


o0s224 SETOW 11 ;SETUP PROC HUNG ESCAPE 
ZAPHFP ‘INIT HEP, LEAVE IT ENABLED 


000021 #021,R3 *R3=UBRK ADDR, PREP2=( 

samy HEP UERK L 
005334 : 0 #40$,RS 0 DATA TABLE FOR TEST 
005302 23 


11/ 


2 


B54 


forora 
wre +. 


SEBO R Ry 


‘SETUP CLOCK ESCAPE, FOR BELOW 


o 
fe 


;*DATA LOOP ENTERS HERE 
002640 : INC DWLOOP ; BUMP oo IN.A.LOOP COUNT 
: RESET PRIOR TO EXIT 
ca TEST. INSTR FROM TABLE 
ST IF ZEROES 


005300 


ee ae he he pe pe he ee ps pe he pe ph pe ee 


SHS BOREL 


(R5)+,R1 


000020 #900020 
R3,RO FOR T' 
076600 000344 , WFLAG SET/CLEAR FLAGS AS PER TEST 


104406 : DONT CHANGE DATA IN ERROR LOOP 


104412 005302 , 23 SETUP FP TRAP OK, ESCAPE ADDR 
000240 : :TEST INSTR GOES HERE 


105737 002045 LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
F) 63% : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 


 7AP gs. 


RO 
000344 MED »WFLAG DISABLE H 
104413 ;FP TRAP NO AN ERROR 


076600 000036 RFEC GET RO=FPSHI/FEC 
920001 RO,R1 ie THIS CODE EXPECTED ? 
001742 1$ 
104023 ERROR 23 "NO - SIGNAL AN ERROR 
“"HFP PREPO/1/2, UBRK, SRVC, */+’ENABL ERROR” 
: R-FPSHIVFEC ='RCVD FPS<15:08>/FEC<03:00> IN RO 
E-FPSHI/FEC = EXPD FPS<15:08>/FEC<03:00) IN Rl 
FLG<5> = RECEIVED BM FLAGS<O8: 00) IN R3<15:08>, 
LAG<S) IN BIT<1l2> 
-FIR-- = COPY OF HFP FIR<15:00> IN Re 


“GO ON TC_NCXT TEST VALUE ' 
005332 000740 BR is sNEXT 


SSILTLILITIALLELT TATE ALTE LALTELLEDPLLLLTALAELELEEATEEAEEALETALADELEEL ED 



















-Pll 


005406 
005414 
oos42e 
005430 


170000 
074000 
170000 
130000 
170000 
150000 
170000 
160000 
170000 
170000 
000000 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC 
DOFPEA Oe-SEP-77 17:50 


010000 
010000 
010000 
010000 
010000 
010000 
010000 
010000 
010900 
ooooc0 


100016 40S: 


080377 
100016 
000377 
100016 
000377 
100016 
000377 
100016 
000377 


MACY11 301046) 
T10 


- WORD 
- WORD 
. WORD 
. WORD 
. WORD 
- WORD 
. WORD 
. WORD 
. WORD 
- WORD 
. WORD 


o-[R-- 
170000, 
074000, 
170000, 
130000, 
170900, 
150000, 
170000, 
160000, 
170000, 
170000, 
0 


COS 
02-SEP-77 22:41 PAGE 3 
HFP ENABLE/DISABLE, FP INSTR DECODE 


DATA TABLE FOR ABOVE TEST: 


FLAG<S> 
010000, 
010000, 
010000, 
010000, 
010000, 
010000, 
010000, 
010000, 
010000, 
oo0000, 


2 


FPSHI/FEC COMMENTS 


100016 
000377 
100016 
000377 
100016 
000377 
100016 
000377 
100016 
000377 


; FP¥ENABLED, 
;-FP¥ENABLED, 
; FP¥ENABLED, 
;-FP¥ENABLED, 
; FP¥ENABLED, 
;-FPXENABLED, 
; FP¥ENABLED, 
;-FP¥ENABLED, 
; FP¥ENABLED, 
:FP*-ENABLED, 
; TERMINATOR 


UBRK 
-UBRK 
UBRK 
-UBRK 
UBRK 
~UBRK 
UBRK 
-UBRK 
UBRK 
-UBRK 


(CFCC] 
(XOR RO,RO) 
[CFCC] 
([BITB RO,RO) 
[CFCC] 
[BISB RO,RO} 
(CFCC) 
(SUB RO,RO} 
[CFCC] 
[CFCC] 


SEQ 0034 
SEQ 0054 


POP-11/60 FP11-E i IAGNOSTIC 
OGFPER.Pi1 7:50 


005432 


005434 
oos44e 
005450 


02-SEP-77 


oo0004 


012737 
012737 
012704 


000024 O0134e 
000003 003000 
000377 


MACY11 30(1046)_ O2-SEP-77 22:41 PAGE 33 SEQ 0035 
T1ll IFORK(LEFT), -{(ADD+SUB)*MO] FP INSTR DECODE SEQ 0055 


| HHH, HHH HEHEHE 
: TEST 11 IFORK(LEFT), -{(ADD+SUB)*MO) FP INSTR DECODE 


THIS TEST vere’ Dee THE HFP/IFORK INSTRUCTION DECODE LOGIC 
FOR THE “LEFT™ BRANCH oh THE se IE, THE: 


-{ (ADD+SUB) * MODE-0 
CLASS OF INSTRUCTIONS, THIS ENCOMPASSES VIRTUALLY THE 
ENTIRE REPETOIRE OF OPCODES. 


THE FP-INSTR-DECODE ROM ADDRESS IS GENERATED AS: 


ADDR<7:0>H = FIRB<11:06>H # MO#R(6+7)L &# FPS-FD-H 
[RANGES FROM (002)-(377)) 


THE RESULTANT IFORK MICROADDRESS DECODE VALUE IS: 


UBRK<8:0>H = “OO10" & FPDECODE<3:0>H # MO-H 
[RANGES FROM (100)-(137)) 


REGISTER/LOCATION USE: 
SFPS -FPS, BEFORE HFP UBREAK 


ee ee te ee ee te te ee te re te te ee Tt 


RO -(TEMP), “FEA” 
R1 -(TEMP)’ “FPS 

Re -MODE/REG PTR, FOR = [MODEDER(6+7)] VALUE 

R3 -UBRK/HFP EXPECTED IFORK MICROADDRESS, (190)-(137) 
RY -HFP FP-INSTR DECODE ROM ADDRESS, (002)-(377) 

RS -COPY OF FP-INSTR EXECUTED 


MODULE/ERROR INFO: 


FNUA/K8 
FPINMUX, FIR-A/B, FP-INSTR/INSTRCVD/CLK-FIRA-B, 
FNUA-GENERATE/JREG-LOGIC, HFP-MICROBREAK 
IFORK-MUX, FP-INSTR-DECODE-ROM, ADD+SUB/MODE-0-LOGIC, 


oa Se i ee ee ae en ee ee ee ee ee ee ee ee ee ee 2 et 


CROM/LATCHES 
FEXP/K9 
JAMUPP HE P/BM- INTERFACE, FBRAN<2:0>, FBRAN-DECODE, 4 
CROM/LATCHE 
FMUL/K10 
TESSENTIALLY NONE ] 
FALU/K11 
[ESSENTIALLY NONE] 
« LEK AK YSERA KSEE LHS R SKA LE SEALE SHEARS KERALA RERARRL KALA AREKES 
+éT11: SCOPE 
MOV #20. STIMES ;D0 20. ITERATIONS OF THIS TEST 
MOV DWICN :SETUP FOR 3. CLOCK TICKS FOR A MATCH 
MOV wat? al :LOOP FOR ADDRESS (377)-(000) 


EQS 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(104 a SEP-77 20:41 AGE fn SES pO36 
DQ@FPEA.P1i Oe-SEP-77 17:50 Til IFORK ler) of cabp+S08) #N0} FP INSTR DECODE SEG 6 


012702 005712 MOV aCODEJ, Re ;PRIME THE MODE/REG PTR 


;*LOOP ON ROM ADDRESS ENTERS HERE 
002640 : INC DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
SR ‘SETUP FOR PROC HANG ERROR 


NIT TO 

i FpS=(QM00003, FEC=(377), FEA=FPA=( 177777) 
gCALC RS=EP-INSTR CODE NECESSARY TO GENERATE THIS ROM ADDRESS 

000004 4 RS ae, 4, _1R¢11:06 


:"GND DR6, FP-INSTR 
: WANT pope -peRtos7) ? 
BR IF YES 

:SETUP MODE/REG OF: 
: (00), (16), (26), (46) 
’ 


® 4 ner 
005712 ACODER “RESET PTR AT END OF TABLE 
005622 : RS, 63% :SET THE INSTR IN MEMORY 


“CALC R3=HFP UBRK ADDRESS EXPECTED OUT OF IF ORK 
005724 JSR PC. GETBRK ;FROM THE SUSR, BELOW 
BCS 23 *MUST SKIP THIS RON- ADDR IF SET 


LDUB LOAD INTO HFP 
ZAPHFP :CLEAR OUT ANY LBus EFFECTS 


“CALC SFPS=FPS VALUE NECESSARY (FD, SPECIFICALLY) 

000040 MOV #000040, RO GET SFPS=FPS WITH: 
4 R1 : FER=0, FID=0, FMM=1, 

; AND FD=ROMADR<O> 


RO 
002610 MOV , SAVE IN MEMORY 
170100 0 INTO FPS REGISTER 


104410 005624 ;SETUP PROC HUNG ESCAPE ENABLE 


005572 010600 SP,.RO ;COPY KSP -> RO 
005574 162700 oo0040 #40, RO *LEAVE SOME SPACE 


OOS600 104406 DONT CHANGE DATA IN ERROR LOOP 


OOS6C: 052737 140300 177776 : SRE ASTT ENE S SET — MODE, FOR R6; =PR& FOR CLOCK DISABLED 


019006 , 
105037 177776 PS :PRO FOR LINE ee ENABLED 


1 
005616 104412 005624 ,el$ ENABLE FP ESCAP 


O0S622 000240 : NOP 'FP-INSTR GOES HERE 
;RETURN HERE AFTER FP TRAP 


005624 : 
005624 105737 O0264S TSTB LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
005630 001374 BNE 635 : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 


005632 042737 140000 177776 BIC #BITIS+BIT14,PS ‘BACK TO KERNAL SP 





oP mt FPL1-E a i? DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 35 SEQ 0037 


A.P11 02-SEP-77 17:50 Til IFORK(LEFT), -{(ADD+SUB)*MO] FP INSTR DECODE SEQ 0057 
1817 005640 104413 CLRFP ZAP FP ESCAPE ENABLE 
1819 O0S642 076600 000036 MED RFEC 
139 005646 010001 MOV RO.RI GET Rl="FPSHI #FEC” 
182 005650 076600 000076 MED ,RFEA GET RO="FEQ” 
1823 005654 O20127 100016 CMP R1, #100016 sEPSHISPEC: FER=1 & FEC=(16) ? 
1824 005660 001406 BEQ :BR 
1825 O0S662 020127 000377 CMP Ri, #000377 :FP SHI WrEC: WERE THEY UNMODIFIED ” 
182% 005666 001002 BNE 226 “BR IF SOME OTHER ERROR 
1828 005670 104021 ERROR 21 sIFORK DECODE ERROR 
1829 ;"HFP/TFORK/—{ (ADD+SUB) #NO BAD’ IFORK DECODE 
1830 } ROMADR = EXPD ROM ADDRESS TO HFP FP DECODE ROM 
1831 : --FIR- = EXPD CONTENTS OF HFP FIR 15:00) 
1832 : FPUBRK = EXPO HFP IFORK TARGET MI CRORDDRESS tHFP UBRK REG] 
1833 : PRVFPS = FPS LOADED BEFORE HFP STARTED 
1834 } FPSFEC = RCVD FPSHI<15:08)/FEC<03: 00 AFTER HEP STARTED 
1835 : -FEA-- = RCVD FEA AFTER HFP STARTED 
1836 005672 oO0401 BR 23$ : 
1838 005674 104022 22$: ERROR 22 UNEXPECTED FEC/FEA VALUE 
1839 ;"HFP/IFORK/~{ (ADD+SUB) *MO] ; UNEXPECTED. FE /FER™ 
1840 : ROMADR = EXPD ROM ADDRESS TO free EE DECODE ROM 
1841 : --FIR- = EXPD CONTENTS OF HFP FIR<15:00> 
1842 : FPUBRK = EXPD HFP IFORK TARGET MICROADDRESS [HFP UBRK REG] 
1843 } PRVFPS = FPS LOADED BEFORE HFP STARTED (S$FPS) 
1844 FPSFEC = RCVD FPSHI<15:08)/FEC<03: 00> AFTER HFP STARTED 
1845 } -FEQ-- = RCVD FEA AFTER HFP STARTED 
1847 O0S676 005304 233: DEC RY ;NEXT DECODE ROM ADDR 
1848 005700 O20427 oDD004 CMP RY, #004 TEST FOR LOWEST ROM ADDR 
1849 005704 902265 BGE 1$ ; LOOP IF MORE 
1851 005706 104416 ZAPHFP RESET HFP PRIOR TO EXIT 
18b¢ 005710 ooos4e BR TST12 - "NEXT TEST WHEN DONE 
ieee SSALLILATIATTATEDALTAALTTATELS SAEED ELDDALDATTA PLEADED AT TEE ED AES AL ASSL 
1856 : THIS LITTLE TABLE IS USED IN CONJUNCTION WITH THE FP-INSTR 
1857 : GENERATING CODE ABOVE. 
1859 005712 000 077 SopEJ: .BYTE 00,77 ;MO/RO - ACO OR kd 
1860 005714 O16 061 "BYTE 16,61 :MI/R6 - (SP) 
1861 005716 026 051 BYTE 26/51 :Me/R6 - (SP)+ 
1862 005720 O46 031 "BYTE 46,31 :M4Y/R6 - -(SP) 
1863 005722 000 000 "BYTE 00:00 [RESET] 
1865 : 
1866 } 
1-44 SLOLLILLETILAATEAAETE PLEA TEELTATATLESLEAST AAAS SS AS GISELE LELALA LAA SSL SS 
1869 } THIS SUBROUTINE IS USED ABOVE TO CALCULATE, GIVEN 
1870 } Y=DESIRED FP-INSTR DECODE ROM ADDRESS; 000-377 
1871 : i Ros THE FP-INSTR ASSEMBLED 





GOS 


POP-11/60 FP11-E HARDUARE, DIAGNOSTIC /MACY11 30(1046) 02-SEP-77 22:41 PAGE 36 SEG 0038 
DOFPEA.P11 02-SEP-77 17:50 T1l IFORK(LEFT), -((ADD+SUB)*MO] FP INSTR DECODE SEQ c0S8 
1873 ; R3=THE IFORK EXPECTED MICROADDRESS, (100)-(137) 
1878 : C-BIT=SET IF IR={(ADD+SUB) *MODED) 
1876 005724 010403 GETBRK: MOV RY,R3 ;COPY ROM ADDR 
1877 005726 006203 ASR R3 jRI=OFF SET (000-177), C-BIT=LO-4/HI-4 
1878 005730 116303 006016 MOVB  CODEI(R3),R3 GET DATA 
1879 005734 103002 BCC 11S GET LOW 4 
1880 005736 072327 177774 ASH 8-4 R3 ‘GET HIGH 4 
1881 005742 042703 177760 11$: BIC #tC17,R3 :ZAP H.0.B. 
1883 005746 000241 40$: CLC ;SETUP UBRK<0>=MODE-0-H 
1884 005750 032705 000070 BIT #B1TS+BIT4+B1T3, RS : 
1885 005754 001001 BNE 41$ ; 
1886 005756 000261 SEC ; 
1887 005760 006103 41$: ROL R3 : 
1889 005762 052703 000100 BIS #100,R3 ;BASE ADDR = (100) 
1891 005766 020327 000101 CMP R3, #101 ; ADD/SUB/ CF CC/SETX ? 
1892 005772 003007 BGT u “BR 
1893 005774 032705 002000 BIT #BIT10,RS :CFCC/ PSETX OR ADD /SUB ? 
1894 006000 001404 BEQ 42S :BR IF CFCC/SETX 
1895 006002 006203 ASR R3 :MO-H=""1" IN B1TOQ ? 
1896 006004 103403 BCS 43$ :BR IF YES, WITH C-BIT=1 
1897 006006 012703 000110 MOV #110,R3 *NO, (ADD+5UB)*-MO -> (110) 
1899 006012 000241 4e$: CLC ;0K EXIT 
1300 006014 900207 43$: RTS PC AND RETURN 
1902 ; 
1903 : THE TABLE BELOW REPRESENTS THE CONTENTS, MORE OR LESS, OF THE 
1304 : HFP INSTRUCTION DECODE R 
1906 ; --DECODE DATA--- FIRB ROM ADOR SYMBOLIC FP 
1907 DDDDCCCCBBBBAAAA <11:6> DDDD/AAAA INSTRUCTION 
1908 O06016 bODET: 5 __weewecreeereeces 0 Sereee semeemens — semeeennenne 
1903 006016 o00000 "WORD  ¢BOO000000000000000 ;(00)  (003)-(000) CFCC/SET-x, (901)-<000) 
1910 O06020 063146 -WORD  #B0110011001100110 3(01)  (0073-(004) LDFPS 
1911 O06022 063146 -WORD  #B0110011001100110 :(02)  (013)-(010) STFPS 
1912 063146 -WORD  #80110011001100110 °(03)  (017)-(014) TST 
1913 006026 010504 - WORD 1000101000100 3(04) — (523)-(020) C/T/A/N-X 
1914 006030 010504 -WORD  *80001000101000100 °(05)  (027)-(024) C/T/A/N-X 
1915 006032 010504 WORD  *80001000101000100 :(06)  (033)-(030) C/T/A/N-X 
1916 006034 010504 . WORD 001000101000100 :(07)  (037)-(034) C/T/A/N-X 
1917 36 631104 -WORD  ¢B80011001001000100 :(10) (043)-(040) MUL -X 
1918 OO06040 031104 -WORD  ¢B0011001001000100 -(11) (O47) -(044) MUL-X 
1919 O06042 031104 “WORD  *B0011001001000100 :(12)  (053)-(050) MUL -X 
1920 OO6044 031104 -WORD  #80011001001000190 313)  (057)-(054) MUL -X 
1921 006046 031104 WORD 11001001000100 7(14)  (063)-(060) MOD-X 
1922 006050 031104 WORD 11001001000100 :(15)  (067)-(064) MOD-X 
1923 006052 031104 WORD $8001 1001001000100 :(16)  (073)-(070) MOD-X 
1924 CO60S4Y 031104 WORD  #80011001001000100 :(17) = (077)-(074) MOD-X 
1925 006056 000000 WORD  tBocococ0do000000000 :(20)  (103)-(100) ADD-X, ALMOST 
1926 006060 000000 -WORD  *BO000000000000000 :(21) = (107)-( 104) ADD-x; ALMOST 
1927 006062 o00000 -WORD  ¢BOO000000000000000 :(22) (113)-(110) ADD-x? ALMOST 
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1928 006064 
1929 
1930 006070 
1931 006072 
1932 006074 
1933 006076 
1934 006100 
1935 006102 
1936 006104 
1937 006106 
1938 006110 
1939 O06ile 
1940 006114 
1941 006116 
1942 006120 
1943 006122 

944 006124 
1945 006126 
946 006130 
1947 006132 
1948 006134 
1949 006136 
1950 006140 
1951 O0614e 
1952 006144 
1953 006146 
1954 006150 
1955 006152 
1956 006154 
1957 006156 
1958 006160 
1959 006162 
1960 006164 
1961 006166 
1962 006170 
1963 006172 
1964 006174 
1965 006176 
1966 006200 
1967 006202 
1968 006204 
1969 0062 
1970 006210 
1971 O0b6ele 
1972 006214 
1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 


177504 
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IFORK(LEFT), -{(ADD+SUB)*MO] FP INSTR DECODE 


= 
o 
fn den ten hen en enon al 
statot=) 
Oo 


= 

3 

o 
> > > —> -> -—> —> 0 > > -— —> — —> -—) > -— - -— > > > > + - 
peudesleslesleslecteclceleclesleeléeleeleslesleelesicalsslealseleslesleslesiesian) 
ee eb be en en ee en be pe be pe pe bb be pe pe 


“WORD ; 101010101 0 
WORD HS eupotpatcyt 
-WORD  *80101010101000100 
“WO #80101010101090190 
Booooooo000000000 
WO ¢Booooooo000000000 
“WORD  *BO000000000000000 
“WORD  *BOO00000000000000 


SESSSSsesses 


oO000 
meee 


ee 
OoONd000000 
ae a a any ae ang ang ae 
OOOO 
ORR eee 


Scoreess 


oO000Fr eee 
oOo00000 


0 3(23) (117-114) ADD-x, ALMOST 
524) (129)-( 120) LD-x 
(25)  (127)-(104) LD-x 
(26) (133)-(130) LD-x 
(27) (137)-(134) LD-X 
(30)  (143)-(140) SUB-X, ALMOST 
(31) (147)=(144) SUB-X, ALMOST 
(32)  (153)-(150) SUB-X; ALMOST 
(33) = (157)-(154) SUB-X’ ALMOST 
100 7(34)  (163)-(160) CMP-X 
100 7(35)  (167)-( 164) CMP-X 
100 (36) (173)-(170) CMP-X 
100 (37) (177)-(174) CMP-X 
100 7(40)  (203)-(200) ST-x 
100 7(41)  (207)-(204) ST-x 
100 *(42)  (213)-(210) ST-x 
100 2(43)  (217)-(214) ST-x 
100 7(44) — (223)-(220) OIv-x 
100 (45)  (227)-(224) DIv-x 
100 (46)  (233)-(230) DIV-x 
100 (47) — (237)-(234) DIv-x 
010 7(50)  (243)-(240) STEXP 
010 (51)  (247)-(244) STEXP 
010 (52)  (253)-(250) STEXP 
010 (53)  (257)-(254) STEXP 
O11 (54)  (263)-(260) STC-T 
O11 (55) (267)-(264) STC-T 
O11 (56)  (273)-(270) STC-T 
O11 (57)  (277)-(274) STC-T 
100 (60)  (303)-(300) STC-P 
100 (61)  (307)-(304) STC-P 
100 (62) (313)-(310) STC-P 
100 (63) (317)-(314) STC-P 
101 7(64)  (323)-(320) LDEXP 
101 7(65)  (327)-(324) LDEXP 
101 (66)  (333)-(330) LDEXP 
101 :(67) (337)-(334) LDEXP 
110 (70)  (343)-(340) LOC-T 
110 (71) (347)-(344) LDC-T 
110 (72) (353)-(350) LDC-T 
110 (73)  (357)-(354) LDC-T 
100 (74)  (363)-(360) LOC-P 
100 (75) (367)-(364) LDC-P 
100 (76) (373)-(370) LOC-P 
100 (77) (377)-(374) LDC-P 
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FIRB IMMEDIATE-H ADDRESS MODE DECODE 


THIS TEST RUNS THRU THE SEQUENCE OF SF<5:0> MODE/REGISTER VALUES 


TO CHECK THAT THE “I 
IS PERFORMED CORRECTLY. 


MMEDIATE-H” MODE DECODE OF THE LDF/LOD INSTRUCTION 


MICROWORD “LOAD.O2” PERFORMS THE “BUTR( IMMEDIATE)", TO TARGETS: 


SEG 0039 
SEG 0059 


OorP 11/60 FP11-E er is DIAGNOSTIC MACY11 30(1 he We -SEP-77 22:41 PAGE 38 SEQ 0040 


PEA.P11  Oo-SEP-77 17:50 Tle FIRB IMMEDIATE-H ADDRESS MODE DECODE SEQ 0060 
1984 ; 
1985 ; LOAD.O4 (231) IF IMMEDIATE-H = L 
1987 LOADIMM (233) IF IMMEDIATE-H = 
1988 ; 
1989 c)) . enti 
1930 ; REGISTER/LOCATION USE: 
1992 RO -RCV’D FPSHI#FEC AFTER INSTR EXEC 
1993 ; Rl -EXP’D HFP UBRK ADDRES 
1994 R2 -COPY OF FP LOE” INSTR EXEC 
1995 ; R3 -LDUB, PTR TO (0,0,0,90) 
1996 ; RY -DATA’ TABLE PTR 
1997 ; RS -PTR TO (0,0,0,0) 
1998 ; 
1999 e— 
e000 ; MODULE/ERROR INFO: 
2002 : FNUA/KB 
2003 FPINMUX, FIR-A/B, FP-INSTR/INSTRCVD/C Ke vf IRA- B, 
gps FNUA-GENERATE/JREG-LOGIC, HFP-MICROBREAK, 
sue ; IMMEDIATE-H-DECODE-LOGIC; CROM/LATCHES 
2007 FEXP/K9 
2008 JAMUPP, HFP/BM-INTERFACE, FBRAN<2:0>, FBRAN-DECODE, 
; CROM/LATCHES 
2010 . 
2011 ; FMUL/K10 
sole : [ESSENTIALLY NONE] 
2014 FALU/K11 
e015 ; (ESSENTIALLY NONE] 
2017 alate latina 
2018 006216 oo00004 +éT12: SCOPE 
2020 006220 012704 006336 MOV ;PTR TO DATA TABLE 
2021 O06224% 012705 d03uU60 MOV tepatnc RS -USED AS PTR TO (0,0,0,0) 
Gee 006230 012737 000036 001342 MOV STIMES 30. ITER OF THIS TEST’ 
sues 36 012737 000003 003000 MOV a Oaatont :3 HUNGS TO AN ESCAPE 
SOS 44 005237 cO2640 - mn” ae -BUMP CLOCK_IN.@.LOOP COUNT 
2 ope Seg 104416 2APHFP ‘INIT TO HEP, FID=1/FMM=0 
2028 006252 612402 MOV (R4)+,Re2 -GET MODE/REG FP ’LDF’ INSTR 
2029 006254 001451 BEQ TST13° a ‘NEXT TEST IF ALL ZERO 
2030 006256 010237 006304 MOV R2, 63 ; STORE IN 
2031 O06262 012403 MOV (R4)+,R3 ;GET EXPEC’D HFP UBRK ADDR 
2032 006264 010301 MOV R3,R1 
2033 006266 170003 LOUB ‘GIVE IT TO HEP 
2034 006270 010503 MOV RS,R3 :SET R3 TO PTR TO (0,0,0,0) 
2035 006272 170127 o40020 LOFPS #040020 :SET FID=1/FMM=1 TO EN HFF UBRK 
2036 006276 104410 006306 SETOW 118 ;LINE CLOCK ESCAPES TO HERE 


2038 O06302 104406 ERRPNT ‘DONT CHANGE DATA IN ERROR LOOP 


JOS 
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2040 

St 63 CFCC :FP TEST INSTR HERE 

seus BOe3te ae ie: NOP -BM FOLLOW UP 

2044 002645 TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 

cule poesia BNE 63$ ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 

2047 006316 104411 CLRDW ‘CLOCK ESCAPE CLEARED OUT 

2048 076600 o00036 MED RFEC -GET FPSHIWFEC AFTE 

2049 006324 020027 140016 CMP RO, #140016 ;DID H HFP UBRK? - (FER 1/FEC= 16) 

2050 006330 001745 BEQ 10$ “YES - NEXT DATA LOOP 

e051 006332 104072 ERROR 73 ‘BAD IMM-H DECODE 

;"F IRB IMMED-H MODE DECCDE ERR 

2053 : FPINST = COPY OF FP. ENSTRUCTION/SF MODE UNDER TEST 

2054 : E-UBRK = EXP’D TARGET ADDRESS, (231/ 

2055 : R-FPSHI/FEC = RCV’D FPSHI/FEC AFTER EXEC, EXP’D (140016) 

ese 006334 000743 BR 10$ ;NEXT LOOP 

snes SOVTAVTIATTVTATAATATAATAIDT TATA I APTA T TTA TTA ATA LEA LEST AL TALES SA SEL 

e060 DATA TABLE FOR ABOVE TEST: 

2062 LDX-FP HFP ADDR 

e0b3 : INSTR UBREAK MODE 

e0bS 006336 172413 000231 40S: 172413, 231 ;MI-R3 -IMM (R3) 

2067 006342 172415 000231 172415, 231 sMI-RS -IMM = (RS) 

2069 00634 172416 000231 172416, 231 ;M1-R& -IMM = (RB) 

2071 006352 172417 000233 172417, 233 sMI-R7 +IMM+ (PC) 

2073 006356 172437 000231 172437, 231 -M3-R7 -IMM a(PC)+ 

2076 006362 172427 000233 172427, 233 :M2-R7 +IMM+ (PC)+ 

3077 006366 172467 000231 172467, 231 :M&-R7 -IMM = X(PC) 

2073 006372 172447 000233 172447, 233 sM4-R7 +IMM+  -(PC) 

2081 006376 oo0000 0 ; <DONE> 

2082 

2083 


ia 
< 
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PDP-11/60 FP11-E HARDWARE DIAGNOSTIC 
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208s 5 RERRR RE EEER EERE AEE EEE EERE EEE E EERE AERA EAE RA EERE ERE ERE 

O86 t STEST 13 UFLOW - FPINIT, F-MODE 
2088 THIS SEQUENCE OF CODE “FOLLOWS” THE FP11-E THRU ITS INITIALIZATION CODE 
2089 ; TO CHECK THAT EACH MICROWORD IS EXECUTED IN ORDER. THE MICROBREAK 
2030 FEATURE IS USED FOR TRACKING. 
e203 AN INIT IS GIVEN TO THE FP11-E, WHICH WAS PREVIOUSLY IN “F-MODE™. 
Shae apie" INFO: 

XT-M RESS-GATING- , NUA-ROMS/LATCHES, HFP-UBRK 

ne: MeSH nee BRENT TP PBA URI TE 
2100 ; 
210i ; FEXP/K9 
2102 HFP/BM-INTERFACE-LOGIC, FPBRAN<2:0>-UBF-DECODE 
toe HFP-SRVC-REQ/GRANT-LOGIC, JAMUPP-LOGIC, CROM/LATCHES 
2105 FMUL/K10 
¢106 MNET-ALU/SELECT-A-SIDE 
2108 FALU/K11 
2109 ; FSPAD/AR/FPOUTMUX-DATAPATH 
elll 4 © KEKE K LLL KLE LEEK KEKE KARE HKS KERR KSEE ELAR R RHEE ARERR ARKH K AALS 
elie 006400 oo0004 +8713: SCOPE 
eli 006402 012705 006534 MOV #40, RS “UBRK ADDRESS TABLE PTR 
2116 -¥DATA LOOP ENTERS HERE* , 
2117 OO64O& 005237 o0e640 10S: INC DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
2118 O06412e 012503 MOV (RS)+,R3 GET NEXT UBRK ADDRESS, FROM TABLE 
2119 OO6414 104416 ZAPHFP ‘INIT TO HFP, LEAVE IT ENABLED 
2120 006416 170003 LDUB : UBRK(R3) yh "HP 
51s 006420 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 
gles yo------- ERROR-LOOP-ENTERS-HERE-------- 
2125 O06422 104417 ZAPWFP PELIM SIDE EFFECTS, DISABL HF 
g1gb 006424 170127 000037 LDOFPS #000037 “WFP EXEC, Seer PTD Cd FBO FMM=1/FCC=1111 
2128 006430 012700 o10000 MOV #010000, RO ‘FLAGS: 4>="10" FOR HFP-EN*FPCNST-OK 
gies 006434 076600 000344 MED , WFLAG 
ei3l 440 104410 O06460 SETDOW ,29 SETUP PROC-HUNG ESC VIA CLOCK 
e13e DBM 104412 006460 en SETFP 29 ; SETUP FP-TRAP ESCAPE 
2134 006450 012700 oo0001 “MOV #000001, RO SELECT HFP INIT FROM at MED SUBROUTINE 
g13 O064S4 076600 000352 20S: § MED , WINIT °DO ONLY THE INIT OF HF 
e137 006460 295: . P 

138 OO06460 105737 o02645 TSTB = LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
2133 001371 BNE 63$ : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
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OO6466 
006470 


006472 
006476 


006500 


02-SEP-77 


104413 
104411 


020327 
001414 


076600 


020027 
001736 


020027 
001402 
104044 


000731 


10404S 


000727 


104416 
000421 


000666 
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000666 


000036 
100016 


000377 
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CLRFP 
CLROW 


CMP 
BEQ 


MED 
CMP 
BEQ 
CMP 
BEQ 


ERRO 4S 
EPINIT oe © HFP DION’T U 


ERROR 
;"FPINIT FLOW, UNEXP’D FPSHIS#FEC ERR 
E-UBRK = 


O2-SEP-77 22:41 PAGE 41 SEQ 0043 


SEQ 0063 


;MAKE_FP/PROC-HUNG TRAPS 
INTO ERRORS NOW 


R3, #666 END OF UBRK TABLE ? 
30$ ; YES = CHECK RESULT OF EXEC 
,RFEC :NO, GET RO=FPSHI #FEC 

RO, #100016 !DID HFP UBRK ? (FER=1/FEC=16) 
10$ ;YES - ON TO NEXT UADDR 

RO, #000377 jDION T - CHECK FEC CODE . 

44 ; UNRECOGNIZABLE FEC-CODE 


EXP’D MICROADDRESS FOR FP11-E 
R-FPSHI/FEC = RCV’D FPSHI/FEC AFTER, EXP’D (100016) OR (000377) 


; MORE 
;HFP_DIDN’T UBRK AT ADDRESS 


UBRE 
EXP’D MICROADDRESS FOR FP11-E 
R-FPSHI/FEC = RCV’D FPSHI/FEC AFTER, EXP’D (100016) OR (000377) 


BR 10$ ; MORE 
-¥END OF UBRK TABLE - CHECK RESULT OF EXEC 

2APHFP T HFP, SET FID=1/FItt=0 

GR TST14 ss iON to NEXT TEST 

MICROFLOW TABLE FOR ABOVE TEST------- 

UADDR ;LABEL UBRANCH-CONDITION 

S22 :FPINIT BUT(FD)="0" 

500 :FPINIT.O1 

562 :FPINIT.O3 BUT(FD)="0" 

574 :FPINIT.O4 

563 ‘FPINIT. Ob 

564 :FPINIT.O7 

565 :FPINIT.O8 

566 :FPINIT.09 

567 FPINIT. 10 

570 :FPINIT. 11 

571 :FPINIT. le 

572 ‘FPINIT.13 

573 *FPINIT. 14 

576 :FPINIT. 16 

577 :FPINIT. 18 

600 :FPINIT.20 

666 : <END-OF -TABLE> 


T 14 
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2197 ; 
2198 THIS SEQUENC CODE “FOL TS INITI N CODE 
gaa 10 GhecK THA NET A EACH PCROMORD 15 EX EX cUTED. in’ ORDER. thie MICROBR Rea 
Sn ; FEA IS USED FOR TRACKING 
2202 AN INIT IS GIVEN TO THE FP11-E, WHICH WAS PREVIOUSLY IN “D-MODE™ 
2204 a 
2205 ; MODULE/ERROP INFO: 
2206 
e207 FNUA/KB 
; NEXT-MICROADDRESS-GATING-LOGIC, NUA-ROMS/LATCHES, HFP-UBRK 
ge03 ; CROM/LATCHES, FP-EMIT-F, FSPAD-WRITE 
e211 FEXP/K9 
eele HFP/BM-INTERFACE-LOGIC, FPBRAN<2:0>-UBF-DECODE 
e213 ; HFP-SRVC-REQ/GRANT-LOGIC, JAMUPP-LOGIC, CROM/LATCHES 
2215 FMUL/K10 
geig ; MNET-ALU/SELECT-A-SIDE 
2218 FALU/K11 
gel ; FSPAD/AR/FPOUTMUX-DATAPATH 
e221 = LEK KKRKARA RRA ELLE LEAK ALLL AAA KELL LAA ALAA AAA RE RAR AL RAA AAA RA LERE 
eee 006576 900004 +814: SCOPE 
gees 006600 012705 006732 MOV #40$,RS “UBRK ADDRESS TABLE PTR 
eccb ;¥DATA LOOP ENTERS HERE® ‘ 
2227 006604 005237 002640 10S: {NC DWLOOP ;BUMP CLOCK _IN.A.LOOP COUNT 
ge 610 012503 MOV (RS)+,R3 GET NEXT UBRK ADDRESS, FROM TABLE 
A b6le 104416 ZAPHFP :INIT TO HFP, LEAVE IT ENABLED 
3230 006614 170003 LDUB ; UBRK (R3) ->’ HEP 
e232 O0b616 104406 ERRPNT ‘DONT CHANGE DATA IN ERROR LOOP 
oe33 ponnn---- ERROR-LOOP-ENTERS-HERE-------- 
2235 006620 104417 ZAPWFP 'ELIM SIDE EFFECTS, DISABL HFP 
gob 006622 170127 000237 LDFPS #000237 ; WFP EXEC, FER=0/F to=07FD=1/FMM=1/FCC=1111 
2238 006626 012700 010000 MOV #010000,, RO  FLAG<5S:4)="10" FOR HFP-ENXFPCNST-OK 
ee38 006632 076600 000344 MED , WFLAG 
006636 104410 006656 SETDW 29 :SETUP PROC-HUNG ESC VIA CLOCK 
eee OObBte toys boeeee “we SETFP 9} 29S ‘SETUP FP-TRAP ESCAPE 
700 of "MOV #000001 , RO :SELECT HFP_INIT FROM BM MED SUBROUTINE 
eis Bpeees asa BBD See 20S: MED tN if BRLY THE INIT BP HEP 
2247 O06656 295: 
ec48 006656 105737 002645 TSTB = LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
gev8 006662 001371 BNE 63$ ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
2251 O066E4 104413 CLRFP ;MAKE FP/PROC-HUNG TRAPS 
e252 006666 10441) CLRDW : INTO ERRORS NOW 


pe ie cleo cal ea 
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2253 


2254 006670 020327 O0D666 CMP R3, #666 END OF 
006674 001414 BEQ 30% sYES = cheek A REED EF. OF EXEC 
2257 006676 076600 000036 MED , RFEC :NO, GET RO=FPSHI#FEC 
006702 020027 100016 CMP RO, #100016 DID HFP UBRK ? (FER=1/FEC=16) 

geb0 006706 001736 BEQ 10$ ;YES - ON TO NEXT UADDR 
2262 006710 020027 000377 CMP RO, #000377 : DION: T - CHECK FEC CODE . 
2263 006714 001402 BEQ es 
2264 006716 104044 ERROR ;UNRECOGNIZABLE FEC-CODE 
2265 ;"FPINIT TFL Ow UNEXP’D FPSHI#FEC’ERR 
2266 : E-UBRK = EXP’D MICROADDRESS FOR FP11-E 
gb? : R-FPSHI/FEC = RCV’D FPSHI/FEC AFTER. EXP’D (100016) OR (000377) 
eeba 006720 000731 BR 10$ MORE 
2270 006722 104045 25$: ERROR 45 iHEP, DIDN’T UBRK AT ADDRESS 
2271 -"FPINIT FLOW, HFP DIDN’T UBREAK 
$676 : E- UBRK = EXP’D MIC SRORDDRESS. FOR 
ee ; SHI/FEC = RCV'D FPSHI/FEC AFTER: Exp: D (100016) OR (000377) 
gre 006724 000727 BR 10$ ; MORE 
2277 006726 30S: -¥END OF UBRK TABLE - CHECK Resutt OF EXEC 
2278 006726 104416 395:  2APHFP T HFP SET. FID=1/FMM= 0 
eer 006730 000407 BR TSTIS 33 ON TO NEXT T 
2°81 : 
2282 t------- MICROFLOW TABLE FOR ABOVE TEST------- 
2283 : UADDR  ;LABEL UBRANCH-CONDITION 
284 006732 40$:;  -nn--  teeeeneenn- 0 ro n-o------------ 
285 006732 o00S22 S22 :FPINIT BUT(FD)="1" 
2286 006734 O00S01 501 FPINIT.O2 
2287 006736 000562 562 ‘FPINIT.O3 BUT(FD)=""1" 

6740 000575 575 ‘FPINIT.OS 

742 000563 S63 ‘FPINIT. Ob 
2290 :... (TRACKED IN PREV TEST) 
2291 006744 00600 600 :FPINIT.20 
geae 006746 OO0665 666 : <END-OF-TABLE> 
2294 


BOG 


PDP-11/60 FP11-E Se. DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 44 SEG 0046 
DQFPEA.P11 02-SEP-77 17:50 T14 UFLOW - FPINIT, D-MODE SEG 0066 

2256 HEHEHE dae 

2297 Pritt tT LLL cihibhchichichichichdchichiohclchciccloiolcholchelcheiokeichelchele 

Sse8 Prrrtitiitititiititititiiitiitittiittiitiiiiieiiiii sii r i rire peg 

2300 ae 

2301 ATE .ENABLE HFP MICROBREAK LOAD.. 

2302 :eueehtennenniiinanenneannesniaseea ee annestGiaraacaannaneaaeES 

2303 006750 OO00004 e715: Sc 

2304 0067Se 005037 001342 CLR STIMES *NO ITER. OF THIS “TEST” 

5s 006756 005037 001214 CLR SERFLG :OR ERROS EITHER 

2307 O06762 104416 ZAPHFP ; INIT HFP wt FID=1, FMM=0 

308 006764 112737 000377 o02623 MOVB #377, NOFPIE : ENAB ABLE HEP-UBRK LOAD (VIA LDUB) 

Sr : AKE prece IN ’SCOPE’ 

2311 ES HE HHH H EE HHH HE HH HH HEE E aE 

e3le i STETTETTTETTTTTITTT TT TT TTT TT tT ttt tT ttt TTT TTT ttt ttt 


2312 rtrt titi itiiitiitititititititiitett titi tities iii t sles beste oe eS 


~ 


COb 
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2314 4 © EK KRK RAKE REL KALE RA GLEE ARR AERA ALAA RAR AAAS AERA AL AAA AA AAA AA RE LES 

e316 IETEST 16 EXPNT, ESPAD.BIACO/3] DATAPATH 

2317 : THIS TEST CONSISTS OF 4 SEPARATE SUBTESTS OF THE EXPONENT/SIGN DATAPATH. 

g318 : SPECIFICALLY, THE EXPONENT/SIGN SCRATCHPADS ON THE “B” SIDE, ACO-AC3, ARE 

e313 : EMPLOYED. 

e321 DATA IS PASSED THRU THE: 

ees : INBUF -> SD/FBUS.E -> EXPNT.ALU -> SD/ER -> SSPAD/ESPAD.BIACO...AC3! 

ao ae 

e307 : SSPAD/ESPAD.BIACO...AC3] -> SD/FBUS.E ->» FPOUTMUX -> BUSDIN 

2309 : DATAPATH, TO VERIFY ITS INTEGRITY. THERE IS ONE SUBTEST FOR EACH 

2330 : ACCUMULATOR; A “1" IS RIPPLED THRU BITS<7:0> FOR THE DATA PATTERN. 

233e $00 eeeeene-=- 

5334 REGISTER/LOCATION USE: 

2335 : MFACO+ -INITIAL SIGN/EXPNT DATA, FROM TABLE 

o338 : MFACI+ -STORED HFP WORD-A (SIGN/EXPNT) DATA 

2338 Aco -( TEMP) 

2339 aC] -( TEMP) 

e340 ; Ace -( TEMP) 

eH : AC3 -( TEMP) 

2343 : RO “ACCUMULATOR ## CNTR, (0) -> (3) 

2344 : RS -DATA TABLE PTR 

2345 : 

2346 5 eee 

2347 : MODULE/ERROR INFO: 

2348 : 

2349 } FNUA/KB 

2350 : CROM/LATCHES, JREG/BUA 

e351 : F.BUS.E/ENABLES/DRIVERS, INBUF.A, FPIN.MUX(DMUX)<15:07> 

2353 : FEXP/K9 

2354 : CROM/LATCHES, BUT<2:0).LOGIC, ESPAD. B, SSPAD.B, SS’SD.LOGIC, 

g35e : EALU.DATA/CNTL(B), ER-REG/CLK 

2357 : FMUL/K10 

e358 } FPOUT . MUX(PORT-O/ENABLE ) 

2360 : FALU/K 

2361 } [PREVIOUSLY VERIFIED] 

te ; 

2364 ° © LHL KAA KARA KARE A AAA LALLA RELL LAA L ELA A ARAL AAA RAR L EAA RAE AEE 

e366 006772 oo0004 téT16: SCOPE 

2367 006774 170127 O40040 LOFPS #040040  INTR-DISABLE/F-MODE/TRUNC 





coe 007000 005037 002650 CLR MFACO+2 ; WORD- B WILL ALWAYS BE ZERO 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC 
DQ@FPEA.P11 


Bo7o10 


007070 


007072 


007074 

007100 

007102 
7 


007106 
007112 
007120 


007122 


007124 
007130 


7134 
7140 


007142 
007150 


02-SEP-77 


0080 


172437 
174037 


105737 
001371 


042737 
023737 


001751 
104066 


000747 


012705 
005200 


001421 
104406 


172537 
174137 


05737 
01371 


042737 
023737 





7 17:50 


007344 


0026 
002646 


002646 00012 


002646 
002656 
002645 


000177 
002646 


002656 
002656 


007344 


002640 
002646 


002646 O000ie 


002646 
002656 
002645 


000177 002656 
002646 OO02ESE 


7 ag 30(1046) 
T16 EXPNT, ESPAD.BLACO/3] DATAPATH 


02-SEP-77 22:41 PAGE 46 


SEQ 0048 


SEG 0068 


9 ammasepeeeenerenananemanenes TAPRT Henne wccoccone 
10S: 0, . sccm ;DATA TABLE PTR 
:BUMP ACC CNTR 
- DATA LOOP ENTERS HERE* ; 
20$: r DULOOP oso Lt CLOCK IN.A.LOOP COUNT 
CMP NF AcotO, #12 ; DONE WITH THIS ACC ? 
BEQ 11 :YES 
ERRPNT eenesiaeeiaues a CHANGE DATA IN ERROR LOOP 
60$: LDF MFACO, ACO j INBUE <14:07> => ER RD ELDF) 
STF ACO, MFACI *EBIDF] -> FP UX 
:SIDF) -> SD -> FPOUTMUX 
TST2)~=—s LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
BNE 60$ ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
BIC #177, MFAC1+0 :ZAP FRAC TO ZEROES 
CHP NF ACO, MFACL : (EXPECTED/LOADED) = (RECEIVED/STORED) ? 
ERROR B Lox/stx scemete aa *ELSE ESPAD.B DATA PATH ERROR 
: “ACCHES = HEP ACCUMULATOR NUMBER UNDER TEST, (0) -> (3) 
: E-DATA = LOADED/EXP’D DATA IN SIGN/EXPNT BIT<1S:07> 
: R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED 
BR 208 ‘Loop 
6 enn nn anna ESPAD.BIAC1] DATAPATH--------------- 
11S: MOV 40$,R5 ;DATA TABLE PTR 
INC “BUMP ACC CNTR 
-¥DATA LOOP ENTERS HERE* ;, 
as: Ee racy BU Ugageg T8100" co 
CMP MFACOSO, #12 ‘DONE WITH THIS ACC ? 
BEQ 125 ;YES 
ERRPNT Sp i Aa ‘DONT CHANGE DATA IN ERROR LOOP 
61$:  LOF MFACO, ACL : INBUF<14:07> -> ER -) EOF] 
?INBUF<15> -> SD -> S[DF] 
STF AC1,MFACI ‘EBIDF] -> FPOUTMUX 
‘S(DF) -> SD -> FPOUTMUX 
TSTB ~—sLLPTITE :IF TI OP-ON-ERROR SET, THEN HANG IN LOOP 
BNE 61$ ; WITH/ LINE-CLOCK OFF, & FPS(FID=i/FMM=0) 
BIC #177, MFAC1+0 : ZAP FRAC TO ZEROES 


MFACO,MFACL 


t (EXPECTED /LOADED) = (RECEIVED/STORED) ” 


HOFPeA 


750, wit 


007156 
007160 


007162 


007164 
007170 


007172 
007176 
007202 
007210 
007212 
007214 
007220 


007224 
007230 


007232 
007240 


007246 
007250 


007252 


007254 
007260 


007262 
007266 
007272 
007300 


007302 


007304 


HARDWARE _D ‘ke 
“ar-7i if: 


001751 
104066 


000747 


012705 
005200 


005237 


001421 
104406 


172637 
174237 


105737 
001371 


042737 


023737 
001751 
104066 


000747 


012705 
005200 


005237 


001435 
104406 


172737 


007344 


032640 
002646 
002646 


002646 
002656 
002645 


000177 
002646 


007344 


002640 
002646 
002646 


002646 


o0001e 


002656 
002656 


o000te 


EQ6 


MACY11 Be) ra 77 
T16 X 


NT, ESPA 
21s 


ge S 


BEQ 


ERROR 66 
; "ESPAD.B poalyg ay DATAPATH ERR” 
ACC RS = HFP ACCUMULATOR ay 


ach/33-batapaTh ™ 


SEG 0049 
cba 0069 


;BR_IF AGREE 
ELSE ESPAD.B DATA PATH ERROR 


R UNDER TEST, (0) -> (3) 


= LOADED/EXP’D DATA IN SIGN/EXPNT BIT<1S:07> 
: R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED 
BR 215 LOOP 
senna == === == ESPAD.BIAC2] DATAPATH--------------- 
1e$: MoV O0$,R5 ;DATA TABLE PTR 
INC :BUMP ACC CNTR 
- DATA LOOP ENTERS HERE* ' 
225: tNc DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
MOV (Rs) MFACO+O GET WORD-A 
CMP coso, #12 ; DONE WITH THIS ACC ? 
BEQ : YES 
ERRPNT nowt CHANGE DATA IN ERROR | OOP 
oo ERROR-LOOP-ENTERS-HERE-------- 
62$:  LOF MFACO, AC2 HINBUE C1 07> -> ER -> ELDF) 
?INBUF<1S> -> SD -> SIDF] 
STF AC2, MFACL ‘EBLDF] -> FPOUTMUX 
:S(DF] -> SD -> FPOUTMUX 
TSTB ~— LPTITE ‘IF TIGH HT POOP-ON-ERROR SET, THEN HANG IN LOOP 
BNE 625 : WITH/ LINE-CLOCK OFF, 8 FPS(FID=1/FMM=0) 
BIC #177, MFAC1+0 ZAP FRAC TO ZEROES 
CMP MFACO, MFACL | neers = (RECEIVED/STORED) ? 
BEQ 225 BR IF AGREE 
ERROR 66 ELSE ESPAD.B DATA PATH ERROR 
;"ESPAD.B LDX/STX DATAPATH ERR” 
: ACC### = HFP ACCUMULATOR NUMBER UNDER TEST, (0) -> (3) 
: E-DATA = LOADED/EXP’D DATA IN SIGN/EXPNT BIT<15:07> 
: R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED 
BR 225 LOOP 
Seen ennennnmnnn= ESPAD.B[AC3] DATAPATH--------------- 
13$: MOV 0$,R5 ;DATA TABLE PTR 
INC sBUNP ACC CNTR 


-¥DATA LOOP ENTERS HERE* 
23: INC P 
MOV (RS)+,MFACO+0 


; BUMP CLOCK IN.A.LOOP COUNT 
T_ WORD-A 


: DONE WITH THIS ACC ? 
jNEXT TEST IF DONE 


DONT CHANGE DATA IN ERROR LOOP 


CMP  - MFACO40, #12 

BEQ =: TST? 5 

ERRPNT 

a ERROR-LOOP-ENTERS-HERE-~------ 
63:  LOF  MFACO,AC3 


 INBUF<14: 07> -> ER -> ELOF) 
: INBUF< 15) -> SD -> SI[DF] 


FOG 
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ae! 007310 174337 002656 STF ACS, MFACI re yeh oe bho 

Sued 007314 105737 002645 TSTB LPTITE iat Flour PBR ON-ERROR SET, THEN HANG IN LOOP 

eves 007320 001371 BNE 63 i WITH’ LINE-CLOCK OFF, 8 FPS(FIDeL-FMrco) 

Sues 007322 042737 000177 O026S6 BIC #177, MFAC1+0 ; ZAP FRAC TO ZEROES 

2489 007330 023737 O02646 O026SE CMP MFACO,MFAC1 ; CEXPECTED/LOADED) = (RECEIVEN/STORED) ? 

2490 007336 001751 BEQ 23$ : BR I 

2491 007340 104066 ERROR 66 “ELSE ESPaD. B DATA PATH ERROR 

2492 ;"ESPAD.B LDX/STX DATAPATH ERR” 

2493 : ACC### = HFP rare he NUMBER UNDER TEST, (0) 3. (3) 

2494 : E-DATA = LOADED/EXP’D DATA IN SIGN/EXPNT ptt<iS:0 

siz : R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED 

2497 007342 000747 BR 23$ : LOOP 

si 3 

con SALIPLLILILITATTT ALATA AATTAT LAT ALATA TT ATA ETAT LATA ET LASTED 

2502 : DATA FOR ABOVE TEST: 

2503 : 

oe : SIGN EXPNT 

cous CO7344 o00000 40$: -WORD 000000 ;0 000 

pate: 007346 177600 -WORD 177600 1 377 

sel? 007350 000200 -WORD 000200 ;0 001 

slg 007352 100400 -WORD 100400 sl 002 

sel? 007354 001000 -WORD 001000 ;0 004 

sole 007356 102000 -WORD 102000 | 010 

s18 007360 g04000 -WORD 004000 ;0 020 

Sect 007362 10000 -WORD 010000 ;0 040 

Sect 007364 120000 -WORD 120000 31 100 

Sos? 007366 140000 -WORD 140000 31 200 

Sess 007370 o00000 -WORD 000060 30 ooo 

eSe8 007372 000012 -WORD 12 ; <DONE> 

2529 

sa 

e532 © EEL KEE EEE REE EEA AAR EEA R EERE ER EERE REESE 

Seas TEST 17 EXPNT, ESPAD.ALACO/3] DATAPATH 


Tu 
w 
WwW 
wm 


THIS TEST VERIFIES THE INTEGRITY OF THE “A” SIDE EXPONENT/SIGN 
; DATAPATH AND SCRATCHPADS. 
e$37 : THIS TEST REPEATS THE SAME DATA PATTERNS AS ABOVE, BUT THIS TIME 





PDP-11/60 FP11-E HARDWARE DIAGNOSTIC 


DO@FPEA.P11 02-SEP-77 17:S0 


007374 o00004 


007376 170127 O4OD40 
097402 005037 002650 


-~, 


MACY11 30(1046) O2-SEP-77 22:41 PAGE 49 SEQ 0051 
T17 EXPNT, ESPAD.ALACO/3] DATAPATH SEQ 0071 


EMPLOYS THE “A” SIDE EXPONENT/SIGN SCRATCHPADS. 


: DATA IS PASSED THRU THE: 
: INBUF -) SD/FBUS.E -> EXPNT.ALU -> SD/ER -> SSPAD/ESPAD. BLACO...AC3] -> 
: > EXPNT.ALU -) SS/ER -> SSPAD/ESPAD.ALACD...AC3) 
: AND 
: SSPAD/ESPAD.ALACO...AC3] -> EXPNT.ALU -> SS/ER -> SSPAD/ESPAD.BIACO...AC3] -> 
-) SD/FBUS.E -> FPOUTMUX -> BUSDIN 
: DATAPATH, TO VERIEY ITS INTEGRITY. THERE IS ONE SUBTEST FOR EACH 
: ACCUMULATOR; A “1” IS RIPPLED THRU BITS<7:0> FOR THE DATA PATTERN. 
: THE PASSAGE THRU ESPAD.B MUST BE DONE BECAUSE THERE IS NO WAY TO 
: READ ESPAD.& DIRECTLY, VIA LOAD/STORE-TYPE INSTRUCTIONS. 
REGISTER/LOCATION USE: 
: MFACO+ -INITIAL SIGN/EXPNT DATA, FROM TABLE 
: MFACI+ -STORED HFP WORD-A (SIGN/EXPNT) DATA 
: Aco -( TEMP) 
: ACI -( TEMP) 
: Ace -( TEMP) 
: AC3 -( TEMP) 
: RO “ACCUMULATOR ## CNTR, (0) -> (3) 
: RS -DATA TABLE PTR 
: MODULE/ERROR INFO: 
: FNUA/KB 
: CROM/LATCHES, JREG/BUA 
: F.BUS. EVENABLES. DRIVERS, INBUF.A, FPIN.MUX(DMUX)<15:07> 
: FEXP/K9 
: CROM/LATCHES, BUT<2:0>.LOGIC, ESPAD.A, SSPAD.A, SS/SD.LOGIC, 
: EALU.DATA/CNTL(A,B), ER-REG/CLK 
: FMUL/K10 
: {PREVIOUSLY VERIFIED] 
: FALU/K11 
. [PREVIOUSLY VERIFIED] 
= LEKLLKKAE KALA ERAS SARAH AERA RESELL RAHA KAA RSA E LALLA ALARA RHA EAA ARES 
+4117: SCOPE 
LDFPS #040040  INTR-DISABLE/F-MODE /TRUNC 
CLR MFACO+2 ; WORD- -B WILL ALWAYS BE ZERO 





POP-11/60 FPLI1-E eT — hat 30(1046) O2-SEP-77 22:41 PAGE SO SEG 00Se 


DOFPEA.P11 02-SEP-77 17:50 T17 EXPNT, ESPAD.ALACO/3] DATAPATH SEG 007e 
2594 
SS i . __ _  _ — Si c—mercaseeenas ESPAD.ALACO] DATAPATH--------------- 
2596 007406 012705 007766 los: MOV #40$,RS ;DATA TABLE PTR 
Sean 00741e 9005000 CLR RO ; BUMP ACC CNTR 
2599 ;¥DATA LOOP ENTERS HERE# 
2600 007414 005237 002640 20$: INC DWLOOP ; BUMP CLOCK IN.A.LOOP COUNT 
2601 007420 012537 002646 MOV Mas Th MFACO+0 
e602 007424 023727 002646 00012 CMP CO+0, #12 : DONE WITH THIS ACC ? 
sons 007432 001423 BEQ ta ;YES 
OS 007434 104406 ERRPNT ‘nowt CHANGE DATA IN ERROR LOOP 
oe pooeeo--- ERROR-LOOP-ENTERS-HERE-------- 
2608 007436 172437 O02646 60S: LOF MFACO,ACO t INBUF «14: 07> -> ER -> al 
2609 NBUF<15> -> SD -> S(DF] 
2610 OO7442 174000 STF ACO, ACO AIDE] -> E[S 
2611 sS(DF] -> SS -> S([SF] 
2612 007444 172400 LDF ACO, ACO sEB(SF] -> E{DF) 
2613 -SS -) -> S(DF 
26:4 OO7446 174037 002656 STF ACO,MFACI sEBIDF] -> FPOUTMUX 
2615 : ;S(DF] -> SD -> FPOUTMUX 
2616 O074S2 145737 002645 TSTB LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
a4 007456 001367 BNE 60$ : WITH/ LINE-CLOCK OFF, & EPS(FID=1/FMM=0) 
2), 007460 042737 000177 002656 BIC #177, MFAC1+0 ;ZAP FRAC TO ZEROES 
2bel O07466 023737 002646 002656 CMP MFACO,MFACL ; (EXPECTED/LOADED) = (RECEIVED/STORED) ” 
ebee 007474 001747 BEQ 20$ :BR IF AGREE 
2623 007476 104067 ERROR 67 “ELSE ESPAD.A DATA PATH ERROR 
2624 p Eare.© LDX/STX DATAPATH ERR” 
2625 : ACC### = HFP ACCUMULATOR NUMBER UNDER TEST 4/3 = , 
2626 : E-DATA = LOADED/EXP’D DATA IN SIGN/EXPNT BiT<15 
924 : R-DATA = STORED/RECEIVED DATA, FORMAT AS 
oc 007500 o0074S BR 20$ LOOP 
COS. a a a a a a a a ESPAD.ALAC1] DATAPATH--------------- 
eb3e 007502 012705 607766 11s: MOV #40$,RS ;DATA TABLE PTR 
a 007506 005200 INC RO ; BUMP ACC CNTR 
2635 -#DATA LOOP ENTERS HERE* 
2636 007510 005237 002640 21s: tNc DWLOOP ; BUMP CLOCK IN.A.LOOP COUNT 
2637 007514 012537 O02646 MOV (RS)+,MFACO+0 
2638 007520 023727 O0e6b46 000012 CMP MFACO+0, #12 : DONE WITH THIS ACC ? 
a 007526 001423 BEQ 1e$ ;YES 
2641 607530 104406 ERRPNT fone CHANGE DATA IN ERROR LOOP 
sels ltentetetetene ERROR-LOOP-ENTERS-HERE-------- 
2644 007532 172537 OG2646 61S: LOF MFACO,AC1 t INBUF «14: 07> -> ER -> gLOF} 
2645  INBUF<15> -> SD -> S[DF] 
2646 007536 174101 STF AC1,ACL sEALDF] -> EL 
2647 ;S(DF] -> SS -> S[SF] 
2648 007540 172501 LOF ACL, ACL ;EB[SF] -> EL 


2649 ;SS -> SD -> S(DF] 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 yo a 02-SEP-77 22:41 PAGE Sl SEG 0053 


DOFPEA.P11  O2-SEP-77 17:50 T1? EXPNT, ESPAD.ALACO/3] DATAPATH SEQ 0073 
2650 007542 174137 002656 STF ACI, MFACI sEBLDF} FPOUTHUX 
seek EPP cat PRop? ACEHEE® 
007546 105737 002645 TSTB = LPTITE GHT LOoP- SET, THEN HANG IN LOOP 
gb53 007552 001367 BNE 615 : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
abo 007554 042737 000177 O026S6 BIC #177, MFAC1+0 ; ZAP FRAC TO Z=ROES 
2657 007562 023737 O02b4s 002656 CMP MFACO, MFACL : (EXPECTED/LOADED) = (RECEIVED/STORED) ? 
2658 007570 001747 BEQ 215 BR IF AGREE 
2659 007572 104067 ERROR 67 ‘ELSE ESPAD.A DATA PATH ERROR 
2660 ;"ESPAD.A LDX/STX DATAPATH ERR” 
2661 : ACCHAB = HFP ACCUMULATOR NUMBER UNDER TEST, (0) -> (2) 
e662 : E-DATA = LOADED/EXP’D DATA IN SIGN/EXPNT BIT< 15:07) 
Seu ; R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED 
ebb 007574 000745 BR 21 ‘LOOP 
5 ESPAD.ALAC2] DATAPATH--------------- 
2668 007576 012705 007766 12$: MOV #40$,R5 DATA TABLE PTR 
e663 007602 005200 INC RO :BUMP ACC CNTR 
2671 -¥DATA LOOP ENTERS HERE* ' 
e672 007604 005237 002640 22s: INC DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
2673 007610 012537 O02646 MOV (RS)+, MFACO+0 
2674 007614 023727 OOeb46 op0n12 CMP MFACOSO, #i2 IDONE WITH THIS ACC ? 
e675 007622 001423 BEQ 13S ; YES 
2677 007624 104406 ERRPNT !DONT CHANGE DATA IN ERROR LOOP 
e678 oo ERROR-LOOP-ENTERS-HERE-------- 
2680 007626 172637 002646 62$: LOF MFACD,AC2 PINBUF<14:07> -> ER -> EDF] 
2681 : INBUF < 15> -> SD -> S{DF} 
2682 007632 174202 STF AC2,AC2 ‘EAIDF] -> ESF] 
2683 :S(DF] -> SS -> SISF] 
2684 007634 172602 LOF ace, Ace ;EBISF1_—> ECOF) 
2685 -> SIDF) 
eb8b 007636 174237 o02656 STF AC2, MFACI ig610"1 Ff POUTIUX aa 
2688 007642 105737 O0264S TSTE = LPTITE ‘IF TIGHT LOOP- ON-ERROR SET, THEN HANG IN LOOP 
eb 007646 001367 BNE b2$ : WITH/ LINE-CLOCK OFF, & FPS‘FID=1/FMM=0) 
e631 007650 042737 000177 002656 BIC #177, MFAC1+0 ZAP FRAC TO ZEROES 
2693 007656 023737 O02646 902656 CMP MFACO, MFACL : (EXPECTED/LOADED) = (RECEIVED/STORED} ? 
94 007664 001747 BEQ 228 ‘BR IF AGREE 

2695 007666 104067 ERROR 67 ELSE ESPAD.A DATA PATH ERROR 
2696 ;"ESPAD.A LDX/STX DATAPATH ERR™ 
2697 : ACC### = HFP ACCUMULATOR NUMBER UNDER TEST, (0) => ac 

2698 } E-DATA = LOADED/EXP°D DATA IN SIGN/EXPNT BIT< iS: 

B99 : R-DATA = STORED/RECEIVED DATA, FORMAT AS CORDED 

2701 007670 00745 BR 225 ‘LOOP 

2709 aan ane nee “i 5P9D.ALAC3] DATAPATH--------------- 

2704 007672 C12705 007766 133: Mov #405, R5 ;DATA TABLE PTR 


e705 007676 005200 INC :BUMP ACC CNTR 


DOFPEA Boat ttoS_BPROBBRE DERGNOSTIC agit SPLAT” esPaip staco/at ba apaige °° see Oe doy 


2706 ; 
707 #DATA LOOP ENTERS HERE* 
: MP C OCK IN.A.LOOP COUNT 

S78 purron poses ocr == as: CE BU LH IN. AL 
2710 007710 023727 O0e2646 O00012e CMP MFACO+0, #12 : DONE WITH THIS ACC ? 
soit 007716 001437 BEQ TST20 $3 * NEXT TEST IF DONE 
sols 007720 104406 ERRPNT ERAOR~L00P--ENTERS-HERE : DONT CHANGE DATA IN ERROR LOOP 
2715 2 
sole 007722 172737 002646 63$: LOF MFACO,AC3 {INBUE (14: 07> = ER Pe al 
s18 007726 174303 STF AC3,AC3 jEALDE] ne ges StSF) 
so 007730 172703 LOF AC3,AC3 jEBISF]_— ai : 
socs 007732 174337 O02656 STF AC3,MFAC1 sEBLDF] san oe theives 
2724 007736 105737 O0264S TSTB LPTITE : IF TIGHT PDOP-ON-ERROR SET THEN HANG IN LOOP 
sce 007742 001367 BNE 63$ ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
ores 007744 042737 000177 002656 BIC #177,MFAC1+0 : ZAP FRAC TO ZEROES 
thas he el 002646 002656 4 1 eacinleaae s (EXPEC TED/LOADED) = (RECEIVED/STORED) ? 
2731 007762 104067 ERROR 67 ELSE ESPAD.A DATA PATH ERROR 
2732 ;"ESPAD.A LOX/STX DATAPATH ERR” 
re | BSE: PEeoEE BS BS MURR BORN Bty Pz. ats 
se : R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED 
3737 007764 o0074S BR 23$ LOOP 
2739 
ot SLILIIITIITTTITAAA TATA LATA TAL TATTLE LATTA ETAT TSA SA 
e742 DATA FOR ABOVE TEST: 
2743 ; 
se : SIGN EXPNT 
oe 007766 000000 40$: -WORD 000000 :0 ooo* 
rie 007770 17760C .WORD = 17'7600 31 377 
see 007772 000200 -WORD 000200 70 001 
Ae 007774 100400 -WORD 100400 31 002 

sie 007776 001000 -WORD 001000 30 004 

Hee) 010000 102000 -WORD 102000 31 010 

cree 010002 004000 -WORD 004000 ;0 020 

2760 010004 010000 -WORD 010000 ;0 040 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC 
DOFPEA 


Pll 
e762 010006 
27 


764 010010 
Se cuore 


ore 010014 


Oe-SEP-77 17:50 
120000 


140000 
000000 
000012 


MACY11 30(1046) 


Ti? EXPNT, 
- WORD 


. WORD 
. WORD 


- WORD 


«Se SESE SESE SESE EEE EEE SEE EEE SE EE EE EEE EEE SEE SESE EE EE SEES EE EE ESE EEE EEE 
EXPNT, ESPAD.B[AC4/S] DATAPATH 


Opt Be TEST BREE IES Mm yNTERSI OF none “B" SIDE EXPONENT/SIGN 


S TEST REPEATS THE OAME DATA PATTERNS AS ABOVE, BUT THIS TIME 
ENPLOYS THE "B” SIDE EXPONENT/SIGN SCRATCHPADS. 


DATA IS PASSED THRU THE: 


t ETEST 20 


A 


; 
; 
; 
; 
; 
; 
; 
: 
; 
; 
; 
; 
; 
; 
; 
' 
; 
i 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
: 


ESPAD- 


120000 


140000 
000000 


le 


¢ 
< 


P-77 


2:4 
a ba 


; <DONE> 


PAGE S3 


APATH 


100 


200 
000 


INGUF -) SD/FBUS.E -> E.XPNT.ALU - 


ND 


SSPAD/ESPAD.BIAC4/S] -> EXPNT.ALU -> SS/ER -> SSPAD/ESPAD.BIAC2/3)] -> 
-> SD/FBUS.E -> FPOUTMUX -> BUSDIN 


DATAPATH, TO VERIFY ITS INTEGRITY. 


MFACO+ 
MFAC1+ 


ACCUMULATOR; A 


REGISTER/LOCATION USE: 


INITIAL SIGN/EXPNT DATA, FROM TABLE 
-STORED HFP WORD-A (SIGN/EXPNT) DATA 


~( TEMP) 


- (TEMP) 


ACCUMULATOR ## CNTR, 
-DATA TABLE PTR 


MODULE/ERROR INFO: 


(43 -> (5) 


FNUA/KB 
CROM/LATCHES, JREG/BUA, FIR.SF/DF, 


F.BUS.E/ENABLES/DRIVERS, INBUF.A, FPIN.MUX(DMUX)<15:07> 
FEXP/K9 


>» SD/ER -> SSPAD/ESPAD.ALAC2/3] -> 
> EXPNT.ALU -> SS/ER -> SSPAD/ESPAD.BIAC4/S] 


THERE IS ONE SUBTEST FOR EACH 
"1" IS RIPPLED THRU BITS<7:0> FOR THE DATA PATTERN. 


THE PASSAGE THRU ESPAD.AIDF] MUST BE DONE BECAUSE THERE IS NO WAY TO 
READ ESPAD.BIAC4/S] DIRECTLY, VIA LOAD/STORE-TYPE INSTRUCTIONS. 


ea SEO 807s 


PEA.P11 


010016 


010020 
010024 


010030 
010034 


010056 
010060 


010062 
010066 
010070 
010072 


010076 
010102 


010104 
010112 


010120 
010122 


010124 


010126 
010132 


000004 


170127 
005037 


012705 
012700 


001423 
104406 


172737 
174304 
172704 
174337 


105737 
001367 


042737 
023737 


001747 
104066 


000745 


012705 
005200 


POP-11/60 FP1I1-E a DIAGNOSTIC 
DOF 02-SEP-77 


7:50 


040040 
002650 


010222 
000004 


002640 
002646 
002646 


002646 


002656 
00264S 


000177 
002646 


0102ee 


06 


MACY11 30(1046) 02-SEP-77 22:41 PAGE S¥ 
T20 EXPNT, ESPAD.BILAC4/S] DATAPATH 


CROM/LATCHES, BUT<2:0>.LOGIC, ESPAD.9/B, SSPAD.A/B, SS/SD.LOGIC, 
ESPAD.A/B.ADDR, EALU.DATA/CNTL(A,B), ER-REG/CLK 


FMUL/K10 
[PREVIOUSLY VERIFIED] 


FALU/K11 
[PREVIOUSLY VERIFIED] 


; 
; 
; 
; 
; 
; 
; 
; 
; 
2 RET. wepeomme rene ramen bers 


LDFPS #040040 : INTR-DISABLE/F-MODE/TRUNC 
CLR MFACO+2 *WORD-B WILL ALWAYS BE ZERO 
‘ 
+ ena ------ === ESPAD.BIAC4] DATAPATH--------------- 
10$: MOV #40$, RS :DATA TABLE PTR 
MOV #4, RO :SET ACC CNTR 
-¥DATA LOOP ENTERS HERE* , 
20: inc DULOOP oto te CLOCK IN.A.LOOP COUNT 
CMP MFACO+O, #12 ‘DONE WITH THIS ACC ? 
BEQ 11$ YES 
ERRPNT sonata eiendiainiaahiien DONT CHANGE DATA IN ERROR LOOP 
; ies = - a yy Re eH eee eae 
60$:  LOF MFACO,AC3 t INBUF «14: 07> -> ER -> ELDF] 
INBUF<1S) -) SD -> S[DF] 
STF AC3, ACH *EAIDF] -> ESF] 
:S(DF] -> SS -> SISF] 
LDF ACH, AC3 jEBISE]_—> (DF) 
STF  AC3, MFAC1 ;EBIDF] -> FPOU THUX 
:S(DF] -> SD -> FPOUTMUX 
TSTB.~—_ LPTITE IF TIGHT POOP ON-ERROR SET, THEN HANG IN LOOP 
BNE 60$ + WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
BIC = #177, MFAC1+0 ;ZAP FRAC TO ZEROES 
0. NFACO, ,MFACL ; (EXPECTED/LOADED) = (RECEIVED/STORED) ? 


ERR 66 ELSE ESPAD.B DATA PATH ERROR 
BESPAD. B LDX/STX DATAPATH ERR™ 


: ACCHSR = HFP ACCUMULATOR NUMBER UNDER TEST 4) = (8) 
: E-DATA = LOADED/EXP’D DATA IN SIGN/EXPNT patra 
} R-DATA = STORED/RECEIVED DATA, FORMAT AS BoADEB 


BR 20$ LOOP 
{ acorecerenceee= ESPAD.BIACS) DATAPATH--------------- 
11S: MOV #40$,RS ;DATA TABLE PTR 
INC RO :BUMP ACC CNTR 


M 


PDP-11/60 FP11-E HARDWARE DIAGNOSTIC  MACY11 30(1046) O2-SEP-77 22:41 PAGE SS SEQ 0057 
DOFPEA.P11 02-SEP-77 17:50 T20 EXPNT, ESPAD.BIAC4/S] DATAPATH SEQ 0077 
2674 
-¥DATA 9 re HERE =. ian ee 
sr BLBtas Op8e3 SbeeNe 21s: A Prracoso we uGhRCK 1N-A-LOOP cou 
000012 Lot #12 DONE WITH THIS ACC ? 
5579 Bioiee wane Seo TST21 +s ;NEXT TEST IF DONE 
oBet 010154 104406 ERRPNT : DONT CHANGE DATA IN ERROR LOOP 
2882 j-------- ERROR-LOOP-ENTERS-HERE-------- 
2884 O101S6 172637 002646 61$:  LOF MFACO, AC2 ? INBUF «14: 07> -> ER -> ELDF] 
2885 : INBUF<1S> -> SD -> S[DF] 
010162 174205 STF Ace, ACS ‘EAIDF] -> ELSF] 
2887 ‘S(DF] -> SS -> SISF] 
010164 172605 LOF Acs, AC2 EBISF] -> ELDF] 
2889 -SS -) SD -> SDF) 
2890 O10166 174237 002656 STF AC2,MFACI EBIDF] -> FPOUTMUX 
2891 *S(DF] -> SD -> FPOUTMUX 
esse 010172 105737 o02645 TSTB ~—sLPTITE ‘IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
gb33 010176 001367 BNE 61$ : WITH’ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
eB 010200 042737 000177 o026S6 BIC #177, MFAC1+0 ZAP FRAC TO ZEROES 
2897 010206 023737 O02646 O026S6 CMP MFACO, MFACL : (EXPECTED/LOADED) = (RECEIVED/STORED) ? 
2898 010214 001747 BEQ 215 : AGREE 
2899 010216 104066 ERROR 66 ELSE ESPAD.B DATA PATH ERROR 
2900 ;"ESPAD.B LDX/STX DATAPATH ERR™ 
2901 : ACC### = HFP ACCUMULATOR NUMBER UNDER TEST, (4) -> (5) 
2902 : F-DATA = LOADED/EXP’D DATA IN SIGN/EXPNT 817<15:07> 
2303 : R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED 
23905 010220 000745 BR 215 *LOOP 
2906 
5ao8 
so03 EEE 
2911 : DATA FOR ABOVE TEST: 
2912 ; 
e313 : SIGN —_EXPNT 
e316 010222 op0000 40S: .WORD 00000 :0 000 
e317 010224 177600 .WORD 177600 :1 377 
2313 010226 000200 .WORD o00200 :0 001 
ge! 010230 100400 .WORD 100400 31 o02 
g3e3 010232 001000 .WORD 001000 :0 oo 
2925 010234 102000 .WORD 102000 :1 O10 
2307 010236 oo4000 .WORD  O04000 :0 020 
2929 010240 010000 .WORD 010000 :0 O40 


NOG 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC — 30(1046) O2-SEP-77 22:41 PAGE S6 SEQ 0058 


DOFPEA.P11 02-SEP-77 17:50 EXPNT, ESPAD.BIAC4/S] DATAPATH SEQ 0078 
30 
e331 010242 120000 .WORD 120000 :1 100 
33 010244 140000 .WORD 140000 -1 200 
010246 000000 .WORD 00000 :0 000 
2937 010250 oo0n12 .WORD 12 ; <DONE> 
2938 
2939 
2940 
544 ss KEKKKAKLHE REAL REL R EASE AAL SA AA REEL RAA EAA LARA A RELA AERA RA LALA LAA LEKE 
eave ‘TEST 21 EXPNT, “LDEXP/STEXP™ FPINMUX(DOUT) DATAPATH 
ea4 : THIS TEST RUNS A RIPPLING-"1" PATTERN THRU THE: 
gab : BM/GPR -> DOUT -> FPINMUX(DOUT) -> INBUF -> ER -> ESPAD 
eae : PATH TO CHECK ITS VALIDITY, IN POSITIONS<14:07>. 
2950 $0 eee eee nnn 
g3e1 : REGISTER/LOCATION USE: 
Sgeu ; Aco Os TEMP) 
2955 : RO -INPUT EXPNT FOR "LDEXP”, EXP’D RESULT BACK 
2956 : Ri -OUTPUT FROM "STEXP™ 
2957 : RS -DATA TABLE PTR 
2958 : 
2959 , 0 ween een eee 
2960 : MODULE ERROR INFO: 
2961 : 
2362 : FNUA/K8 
963 : CROM/LATCHES, JREG/BUA 
cae : F.BUS.E/ENABLES/DRIVERS, INBUF.A, FPIN.MUX(DOUT)<14:07> 
: FEXP/K9 
287 : CROM/LATCHES, BUT<2:0>.LOGIC, EALU.DATA/CNTL(B); 
2569 : FMUL/K10 
5270 : (PREVIOUSLY VERIFIED] 
2972 : FALU/K11 
5273 : {PREVIOUSLY VERIFIED] 
2975 .2 KHEHEKRKAKLA RASA ALARA RARER AKL ARLE RARER ARRAS LARA A HAA RRA RHA LEAKE ELE 
2376 010252 o00004 t$T21: SCOPE 
78 010254 170127 o4DD4O LOFPS #040040 : INTR-DISABLE/F-MODE/ TRUNC 
2979 010260 012705 010340 MOV #405, RS :DATA TABLE PTR 
2981 -¥DATA TABLE LOOP ENTERS HEREx ” 
2982 010264 005237 o02640 10S: INC DL OOP ;BUMP CLOCK IN.A.LOOP COUNT 
2983 010270 012500 MOV (RS)+,RO :GET INITIAL DATA 
g2e4 010272 020027 O00666 CMP RO. #666 DONE ? 
010276 001431 BEQ TSt22 33 “NEXT TEST IF YES 


7 


PDP-11/60 FP11-E HARDWARE DIAGNOSTIC  MACYL1 30(1046) 02-SEP-77 22: 41 PAGE 57 SEQ 0059 
DQFPEA.P11  Oe-SEP-77 17:50 Tel EXPNT, “LDEXP/STEXP” FPINMUX(DOUT) DATAPATH SEQ 0079 

2986 010300 162700 000200 SUB #200, RO ;BIAS EXPNT BY -200, SINCE LDEXP ADDS +200 

o388 010304 104406 ERRPHT ‘DONT CHANGE DATA IN ERROR LOOP 

1 ee a a Is ee ERROR-LOOP-ENTERS-HERE-------- 

2991 010306 176400 63$:  LDEXP RO,ACO :(RO)+200 -) FPINMUX (DOUT) -> ELACO) 

2992 010310 175001 STEXP ACO,R1 -EBLACO]- > Ri 

2993 010312 105737 o02645 TSTB = LPTITE IF TIGHT C00P-ON- ERROR SET, THEN HANG IN LOOP 

2994 010316 001373 BNE 63$ ; WITH/ LINE-CLOCK OFF, & "eps ce oT EMMeoD 

29% 010320 062701 000200 aD #200,R1 “BIAS EXPNT BY +200, SINCE STEXP SUBS +200 

2997 010324 062700 000200 AD #200; RO ;PUT RO BACK WHERE {T WAS, FOR DISPLA 

2999 010330 O20001 CMP RO,R1 ;LOADED = STORED 279 

3000 010332 001754 BEQ 10 o$ ‘BR IF 

3001 010334 104112 ERROR lle *ELSE ERROR 

3002 ; "LDEXP/STEXP FPINMUX (DOUT ) ERR’ 

3003 : E-EXPNT = EXP’D/LOADED EXPNT 

3008 : E-EXPNT = RCV’D/STORED EXPNT 

3006 010336 000752 BR 10 : MORE 

Be : 

a VISITA AAAAAAAAAAAAAAAATAAAAAALAAAAAEAAAAAA SATA ALAATAAS AEA SAAS AS ASS 

3011 DATA FOR ABOVE TEST: 

3013 ! GPR/EXPNT FPINMUX< 14:07) 

3015 010340 oo0200 40S: .WORD 200 ; 10. 000.000 

3017 010342 000100 .WORD 100 ;01.000.000 

3018 010344 oo0040 .WORD O40 :00. 100.290 

3021 010346 oo0020 .WORD 020 ;00.010.000 

3023 010350 o00010 .WORD O10 ;00.001.000 

02s 010352 000004 .WORD O04 ;00.000. 100 

3027 010354 oo0002 .WORD 002 ;00. 000.010 

3028 010356 o0j0001 .WORD O01 :00. 000.001 

3031 010360 o00bb6 .WORD 666 ; <DONE> 

2032 

3034 

3035 . © LEEK ELA KAKA LARA AAAS KAKA AA HAKKAR KRALL LAKE KSLA ARLE RE RA RLELE 

3039 : TEST 22 EXPNT, ESPAD.B ADDRESSING VIA RIDF] AND RISF] 

3038 THIS TEST VERIFIES THE SCRATCHPAD ADDRESSING FUNCTIONS: 

3040 RISF1<3:0> == “O"#FIRB<2:0> AND 
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POP-11/60 FP11-E HARDWARE DIAGNOSTIC  MACY11 30(1046) 02-SEP-77 22: 41 PAGE SB SEQ 0060 
DQFPEA.P11  Oe-SEP-77 17:50 T22 EXPNT, ESPAD.B ADDRESSING VIA RIDF] AND RISF] SEQ O080 

oye : RIDF1<3:0> == "OO" #FIRB<7:6> 

2048 : ADDRESS MODES IN THE ESPAD.B SCRATCHPAD ADDRESSING LOGIC. 

3046 : THIS TEST LOOKS FOR STUCK 0/1 CONDITIONS IN THE 3 LOW ORDER 

2047 : BITS OF THE SCRATCHPAD ADDRESS PATH, FROM FIR -> THE SPAD. 

3049 , 0 awe nnn nnn 

3050 : REGISTER/LOCATION USE: 

3058 : MFACO+ -OUTPUT, AFTER ADDRESSING CHECK 

3054 : aco -( TEMP) 

3055 : ers 

3056 : acs -( TEMP) 

3058 : RY -MASK TO ZAP FRACTION TO ZEROES, WORD.A 

3059 ; 

3061 : MODULE/ERROR INFO: 

3062 : 

3063 : FNUA/K8 

3064 : CRON LATCHES, JREG/BUA, FIR.SF/DF 

3066 : FP.EMIT.£, F.BUS.E/ENABLES/DRIVERS 

3067 : FEXP/K9 

3068 : CROM/LATCHES, BUT<2:0>.LOGIC, ESPAD.B, SSPAD.B, SS/SD.LOGIC, 

3068 : ESPAD.B.ADDR; EALU.DATA/CNTL’ 

3071 : FMUL/K10 

3072 : LPREVIOUSLY VERIFIED] 

3073 

3074 : FALU/K11 

are : (PREVIOUSLY VERIFIED) 

3077 : © REKKK SERA KELLER EAE AL KERALA AERA SAAR L KAA LEE RA AAR ELA AAARREAAEE 

3078 010362 oo0004 +éT22: SCOPE 

3080 010364 170127 o40D40 LOFPS #040040  INTR-DISAB/F-MODE/TRUNC 

3081 010370 012704 000177 MOV #000177, R4 ; MASK TO ZAP FRACTION 

3083 s o----------- RIDF ]=FIRB</:6> ADDRESSING, ‘CHECK FOR STUCK-L’ S, BITS<7:6>------------ 

3084 010374 104406 ERRPNT ;DONT CHANGE DATA IN ERROR LOOP 

—_—-  t.. eeeee il ee | ceneeel ERROR-LOOP-ENTERS-HERE-------- 

3086 010376 172437 003164 62: {DF FPSEFZ,ACO ;ONES -> EIDF]"000" 

3087 010402 172537 003060 LOF FPZERO,ACL :ZEROES -) ELDF)]"001" 

3088 O10408 172637 003060 LOF FPZERO.AC2 ZEROES -) E(DF1"010" 

3089 010412 174037 OO2646 STF ACO MFACO *EBIDF]"Q00" -> MEMORY 

3090 010416 105737 O0c64S TSTB PTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 

3031 010422 001365 BNE bs WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 

3093 010424 040437 O02646 BIC R4, MFACO : ZERO UNWANTED BITS OF RESULT, 

3094 010430 005037 O02650 CLR MFACO+2 IGNORE FRACTION 

3095 010434 104426 003164 ocOe64E CMP32M ,FPSEFZ,MFACO ; COMPARE (EXPD): (RCVD), FOR EQ/NE 

309% 010442 001401 BEQ +4 F 

3097 010444 104047 ERROR 47  STGNAL ERAOR ... IF NOT 


- 


POP-11/60 FP11-£ HARDWARE DIAGNOSTIC  MACYI1 301046) 02-SEP-77 22:41 PHGE 59 SEG_006) 
DOFPER.P11 02-SEP-77 i7:S0 Tee EXPNT, ESPAD.B ADDRESSING VIA R{DF] AND RISF] S 1 

30 ;"ESPAD.B ADDRS ERROR; RIOF}* 

3099 EXPD ACC = EXP’? HCC STORED = (177600, 000000) 

3100 ; RCVD ACC = RCV’D ACC STORED, ADORS ERR = (0000G0, 000000) 

3102 as R(DF 1=FIRB<7:6) ADDRESSING, Ce K FOR STUCK-H’S, BITS<7#§>2---------- 

3103 O1044 104406 ERRPNT DATA IN’ERROR LOOP 

3109 nn nen nnn ERROR-LOOP-ENTERS-HERE-~------ 

3105 O104S0 172737 003164 63s: (DF  FPSEFZ,AC3 ;ONES -> ECOF]"O11" 

3106 O194S4 172537 003060 LOF  FPZERO,ACI ;ZEROES -> ELDF]"001" 

3107 O10460 172637 003060 LDF FPZERO.AC2 ; ZEROES -> E{DF "010" 

3108 O10464 174337 002646 STF_ ACS, MFACO ;EBIDFJ"O11" > MEMORY 

3109 010470 105737 O02645 TST8 = LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 

3110 10474 001365 BNE 638 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 

3112 10476 040437 O02646 BIC RY. MFACO RO BITS OF RESULT, 

3113 010502 005037 o02650 CLR“ MFACO+2 Fea FRAG pc TON WORD. B 

3114 O10506 104426 003164 o02645 CHPa2M , FPSEFZ, MFACO 32 tRCVD) , FOR EQ/NE 

3115 010514 001401 BEQ ER IF AGREE. 

3116 010516 104047 ERROR :SIGNAL ERROR ... IF NOT 

3117 BESPAD. B ” aDORS ERROR; RIDF]” 

3118 EXPD ACC = EXP’D ACC STORED = (177600, 000000) 

3113 RCVD ACC = RCV’D ACC STORED, ADDRS ERR = (000000, 000000) 

3121 joooo---2---- RISFJ=FIRB<2:0> ADDRESSING, CHECK FOR STUCK-L’S, BITS<2:0)------------ 

3122 010520 104406 ERRPNT ;DONT CHANGE DATA IN’ERROR LOOP 

eg pean ERROR-LOOP-ENTERS-HERE-~------ 

3124 O10S22 172737 003164 59s: {DF  FPSEFZ,AC3 ;ONES -> E{DF]"O11" 

3125 010526 174300 STF_ AC, ACD ;EACDFI"O11" -> ELSF]"000" 

3126 010530 170401 CLRF ACL :2EROES -) ELSF]"001" 

3127 O10532 170402 CLRF AC? OEROES -> ELSF]“010" 

3128 010534 170404 CLRF ACY :ZEROES -) E(SF1"100" _ 

3129 010536 172700 LOF ACO, AC3 ‘EB(SF1="000" -> E{DF]"011" 

3130 O10540 105737 oo264s TSTB LPTtTE tTE TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 

3131 010544 001366 BNE 595 ; WITH/ LINE-CLOCK OFF, 8 FPS(FID=1/FMM=0) 

3133 O10546 174337 002646 STF — AC3, MFACO SEBLDF]"011" -> MEMORY 

3134 O105s2 040437 O02646 BIC —- RY MFACO ;ZERO UNWANTED BITS OF RESULT, 

3135 010556 005037 002650 CLR MFACO+2 ; IGNORE FRACTION 

3136 010562 104426 003164 o02646 CMP32M ,FPSEFZ, MFACO :COMPARE (EXPD):{RCVD), FOR EQ/NE 

3137 010570 001401 BEQ +4 ;BR IF A 

3138 010572 104050 ERROR  §0 ;SIGNAL ERROR ... IF NOT 

3139 ;"ESPAD.B ADDRS ERROR; RISF]" 

3140 EXPD ACC = EXP’D ACC STORED = (177600, 000000) 

styl RCVD ACC = RCV'D ACC STORED, ADORS ERR = (000000, 000000) 

3143 as RISF]=FIRB<2:0> ADDRESSING, CHECK FOR STUCK-H’S, BITS<1:0)------------ 

3144 010574 104406 ERRPNT ;DONT CHANGE DATA IN’ERROR LOOP 

2) enantio’ Goes ge ERROR-LOOP-ENTERS-HERE-~------ 

3146 O10576 172437 003164 60s: (OF — FPSEFZ,ACO ;ONES -> E(DF)"000" 

3147 010602 174003 STF_ ACO, ACS ZEACOF]"000" -> E(SF]"011" 

3148 O10604 170401 CLRF ACL !2EROES -> ELSF]"001" 

3149 10606 170402 CLRF © AC2 ;ZEROES -> E(SF]"O10" 

3150 010610 172403 (OF ACS, ACO tEB(SF1="Q11" -> ECDF)"000" 

3151 O10612 105737 902645 TSTB LPIITE !IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 

3152 010616 001267 BNE 60S : WITH’ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 


EQ? 


PDP-11/60 FP11-E HARDWARE DIAGNOSTIC  MACYI1 30(1046) 02-SEP-77 22:41 PAGE 60 SEQ 0062 
DOFPEA.P11  Oe-SEP-77 17:50 T2e EXPNT, ESPAD.B ADDRESSING VIA RIDF] AND RISF) SEQ 0082 
S4Y 010620 174037 O02b46 STF ACO, MFACO sEBIDF]"O00" -> MEMORY 
15S 010624 040437 002646 BIC RY MFACO :7ERO UNWANTED BITS oF RESULT, 
156 010630 005037 002650 CLR MFACO+2 IGNORE FRACTION 
157 010634 104426 OO3164 O02646 CMP32M sEPSEFZ, MFACO ; COMPARE (EXPD): NERCYD): FOR EQ/NE 
010642 001401 BEQ 
010644 104050 ERROR én SIGNAL ERROR ... IF NOT 
;"ESPAD.B BDORS ERROR; RISE J }° ; 
: EXP = EXP’D ACC STORED = (177600,000000 
: RCV Ace = RCV’D Ace STORED, ADDRS ERR = (000000, oocoon) 
,------------ RISF ]=FIRB<2:0> ADDRESSING, CHECK FOR STUCK-H, BIT<2>------------ 
01064 104406 ERRPNT sDONT CHANGE DATA IN ERROR LOOP 
—— ERROR-LOOP-ENTERS-HERE-~-----— 
010650 172737 003164 61S: {OF FPSEFZ,AC3 sONES -) ELDFi" 
010654 174304 STF AC3, AC EATDFI"O11" -) witse 100” 
010656 170400 CiRF © ACO ZEROES -)> ELSF]"000" 
010660 172704 LOF ACH, AC3 jEBI SF 1="100" -> ELDF)"011" 
Oideéb2 105737 o0264S TSTB LPT TITE ‘IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
010666 001370 BNE 61S WITH/ LINE clock OFF, & FPS(FID=1/FMM=0) 
010670 174337 o0eb46 STF AC3, MFACO ‘EBLDF]"011" -> MEMORY 
010674 040437 OO2646 BIC R4 MFACO : ZERO UNWANTED BITS OF RESULT, 
010700 005037 O026S0 CLR MFACO+2 : IGNORE FRACTION 
010704 104426 003164 o02646 CMP32M sEPSEFZ, MFACO ; COMPARE | PD): RCV), FOR EQ/NE 
010712 001401 BEQ ‘BR IF AG REE 
010714 104050 ERROR Ep SIGNAL ERROR ... IF NOT 


;"ESPAD.B ADORS ERROR; RISF 1” 
: EXPD ACC = EXP’D ACC STORED = (177600,000000) 
: RCVD ACE = RCV’D ACC STORED, ADORS ERR = (000000, ooo000 ) 


EHH HHH EEE ETE 
kT TEST 23 EXPNT, ESPAD.A ADDRESSING VIA RIDF] AND RISFi 


THIS TEST VERIFIES THE SCRATCHPAD ADDRESSING FUNCTIONS: 
RISF1<3:0> == “O"#FIRB<2:0> AND 
R(IDF1<3:0> == “OO” #FIRB<7:6> 

ADDRESS MODES IN THE ESPAD.A SCRATCHPAD ADDRESSING LOGIC. 


THIS TEST LOOKS FOR STUCK 0/1 CONDITIONS IN THE 3 LOW ORDER 
BITS OF THE SCRATCHPAD ADDRESS PATH, FROM FIR -> THE SPAD. 


WWWWWWWWWWWWWWWiIWWW 
tectectectesteste REET tetera acter ec ec es asst tt 
BORA LW ODO VO LOBE NOU Lone wD Ue EOE Ou 


3200 

0) rr 

3602 REGISTER/LOCATION USE: 

3204 MFACD+ -OUTPUT, AFTER ADDRESSING CHECK 
3206 A - (TEMP) 

3507 oo ‘ 

3208 ACS = -( TEMP) 


FO? 


Orr On FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 61 SEG 0063 


PEA.P 02-SEP-77 17:50 T23 EXPNT, ESPAD.A ADDRESSING VIA RIDF] AND RISF) SEQ 0083 
3210 RY -MASK TO ZAP FRACTION TO ZEROES, WORD.A 
3ele ; aS Seiigg —~ gar 
313 ; MODULE/ERROR INFO: 
3215 ; FNUA/KB 
3216 ; CROM/LATCHES, JREG/BUA, FIR.SF/DF 
$617 FP.EMIT.E, F.BUS.E/ENABLES/DRIVERS 
3219 ; FEXP/K9 
322) ; CROM/LATCHES, BUT<2:0).LOGIC, ESPAD.A, SSPAD.A, SS/SD.LOGIC, 
eel ESPAD.A.ADDR; EALU.DATA/CNTL’ 
3223 ; FMUL/K10 
3204 ; [PREVIOUSLY VERIFIED] 
3225 : 
3226 : FALU/K11 
see" : [PREVIOUSLY VERIFIED) 
3229 ; = LES KKKEKRH SHEL KSLE RAKE KKK KKK H EEE KLEE KEE HS SAR EAE RA EA AL HRAE RAZA EEE 
3230 010716 oo0004 té123: SCOPE 
3232 010720 170127 o40040 LDFPS #040040  INTR-DISAB/F-MODE/TRUNC 
3233 010724 0612704 000177 MOV #000177,R4 ; MASK TO ZAP FRACTION 
3235 a RIOF J=FIRB<7:6) ADDRESSING, *CHECK FOR STUCK-L’S, BITS<7:6>------------ 
3236 010730 104406 ERRPNT ;DONT CHANGE DATA IN’ ERROR LOOP 
| 5 Jee ERROR-LOOP-ENTERS-HERE-------- 
3238 010732 172437 003164 62: (OF FPSEFZ,ACO ;ONES -> ELDF)"000" 
3239 010736 172537 003060 LOF FPZERO,AC1 ZEROES -) ELDF]"001" 
3240 010742 172637 003060 LOF FPZERO,AC2 ; ZEROES -> ELDF)"010" 
3241 O10746 174003 STF CO,AC EALDF]"O00" > E(SF1"011" 
3242 010750 174337 o02646 STF AC3’MFACD sEBLDE 1011" -)> MEMORY 
3543 010754 105737 GOSb4S TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
sev4 010760 001364 BNE 625 ; WITH/ LINE-CLOCK OFF, 8 FPS(FID=1/FMM=0) 
3246 010762 O40437 oO0eb46 BIC R4, MFACD :ZERO UNWANTED BITS OF RESULT, 
3247 010766 005037 O026S0 CLR MFACO+2 : IGNORE FRACTION 
3248 010772 104426 003164 on2646 CMP32M ,FPSEFZ,MFACO ‘COMPARE (EXPD): NERCVD): FOR EQ/NE 
3249 011000 001401 BEQ "+4 :BR IF 
3250 011002 104051 ERROR 51 SIGNAL ERROR ... IF NOT 
3251 ;"ESPAD. A ADDRS ERROR; RIDF 1" 
3252 : EXPD ACC = EXP’D ACC STORED = (177600,000000) 
oe ; RCVD ACC = RCV’D ACC STORED, ADDRS ERR = (000000, 000000) 
3255 5 een nnnnn---= RIDF]=FIRB<7:6) ADDRESSING, CHECK FOR STUCK-H’S, BITS<?7:6>------------ 
3256 011004 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 
. . gape ee ERROR-LOOP-ENTERS-HERE-------- 
3258 011006 172737 003164 63: OF FPSEFZ,AC3 sONES -> ELDF]"011" — 
3259 011012 172537 003060 LDF FPZERO,AC1 ZEROES -) ELDF]"001 
3260 O11016 172637 003060 LOF FPZERO, AC2 ZEROES -> ELDF]" Bro" 
3261 011022 174300 STF ac3, act ‘EALDFI"O11" -> E(SF)"000" 
3262 011024 174037 o02646 STF ACO’ MFACO jEBtDF 1000" -> MEMORY 
3263 011030 105737 O0e64S TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 


034 001364 BNE 63$ 3; WITH/ LINE=CLOCK OFF, & FPS(FID=1/FMM=0) 





POP-1 wor FP11-E HARDWARE DIAGNOSTIC 
DQF 02-SEP-77 17:50 


PEA. 

Su T 

3269 011054 
70 611056 
71 

327e 

3273 

3274 

3275 

3276 011060 

3277 

3278 011062 

3279 011066 

3e80 011070 

3e8i 011072 

32 011074 

3283 011076 

3284 011100 

3285 011104 

3286 

3287 011106 

3288 Oll'ie 

3289 O11116 

3290 Olllee 

3291 011130 

3292 011132 

3293 

3294 

3295 

3296 

3297 

3298 011134 

3299 

3300 011136 

3301 O1114e 

3302 011144 

3303 O11146 

3304 011150 

3305 011152 

3306 O11156 

3307 

3308 011160 

3309 011164 

3310 011170 

3311 011174 

3312 011202 

3313 011204 

3314 

3315 

3316 

3317 

3318 

3319 011206 

3320 

3321 011210 


040437 
1Bae3e 


to4de! 


104496 
172737 


001366 
174337 


1040S2 


104406 
172437 


001367 
174037 


104052 


104406 
172737 


002646 


bosies 


003164 


002645 
002646 


0 
003164 


003164 


002645 
002646 


50 
003164 


003164 


002646 


002646 


002646 


macy it 30(1046) O2- SEP-77 32: 41 PAGE 62 SEG 0064 
T23 EXPNT, ESPAD.A ADDRESSING VIA RIDF} AND RISF) SEQ 0084 
RY, MFAC ; ZERO UNWANTED 8 BITS oof RESULT, 
ao eas, MFACO Pat YtRevDS; FOR EQ/NE 
BER Bor et" ‘SIGNAL ERROR ... IF NOT 
;"ESPAD.A ROORS ERROR; RIDE” 
: EXPD ACC = EXP’ D8 C STORED = (177600,000000) 
: RCVD Ace = RCV’D Ace STORED, “ADDRS ERR = (000000, 000000) 
, ------------ RISFJ=FIRB<2:0> ADDRESSING, “CHECK FOR STUCK-L’S, BITS<2:0>------------ 
ERRPNT ;DONT CHANGE DATA IN’ ERROR LOOP 
—o ERROR-LOOP-ENTERS-HERE-------- 
sag: {oF FPSEFZ,AC3 sONES -> ELDF]"011" 
STF ac3, ach *EACDF]"O11" -> ELSF]"000" 
CLRF = AC ZEROES -> ELSF)"001" 
CLRF ace ; ZEROES -> E(SF]"010" 
CLRF ACY *ZEROES -> E(SF]"100" 
STF ACO, AC3 *EALDF]"000" -> ELSF]"011" 
TSTB LPTiTE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
BNE 59$ WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
STF AC3, MFACO ‘EBIDF]"011" -> 
BIC RY, MFACO fot ag ay ane oF RESULT, 
CLR MFACO+2 NORE FRACTION, WORD 
CMP32M »FPSEFZ, MFACO (EXPD): (RCVD), BFOR EQ/NE 
BEQ ‘BR one Re ORE 
ERROR és ‘SIGNAL ERROR ... IF NOT 
;"ESPAD.A RODRS ERROR; RISF 1” 
: EXPD ACC = EXP’D ACC STORED = (177600,090000) 

: RCVD ACC = RCV’D ACE STORED, ADORS ERR = (000000, 000000) 
,------------ RISF]=FIRB<2:0> ADDRESSING, “CHECK FOR STUCK-H’S, BITS<1:0>------------ 
PNT sDONT CHANGE DATA IN ERROR LOOP 

———o ERROR-LOOP-ENTERS-HERE-------- 
60$: (OF FPSEFZ,ACO sONES -> ELDF]"000" 
STF aco, AC3 ;EACDF]"000" -> E(SF]"011" 
CLRF ACI -ZEROES -> E[SF)]" 
CLRF Ace :ZEROES -> ELSF]"010" 
STF AC3, ACO *EALDFI"O11" -> ELSF)"000" 
TSTB. = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
BNE 60$ : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
STF ACO, MFACO ‘EBIDF]"000" -> MEMO 
BIC R4. MFACO :2ERO UNWANTED BITS or RESULT, 
CLR MFACO+2 “IGNORE FRACTION 
cNPa2N sFPSEFZ, MFACO :COMPARE ( { (EXPD) : NtRCVD FOR EQ/NE 
ERROR 63" SIGNAL ERROR ... IF NOT 
;"ESPAD.A ADORS ERROR: RISE” 
: EXPD ACC = EXP’D ACC STORED = (177600,000000) 
: RCVD ACC = RCV’D ACC STORED, “ADORS ERR = (000000, 000000) 
a RISF]=FIRB<2:0> ADDRESSING, “CHECK FOR STUCK-H, BIT<2)------------ 
ERRPNT :DONT CHANGE DATA tN ERROR LOOP 
ooo ERROR- “LQOP- ENTERS-HERE-------- 
61s: COF FPSEFZ,AC2 :ONES -> E(DF]"011" 


007 





HO? 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 63 SEG 0065 
DQFPEA.P11 02-SEP-77 17:50 T23 EXPNT, ESPAD.A ADDRESSING VIA RIDF] AND RISF] SEQ 008s 

3322 011214 174300 STF AC3, ACO sEALOF "O11" -> EL(SF)"000" 

3323 011216 170404 CLRF ACY ZEROES -> ELSF]"100" 

33e4 Ollee0 174003 STF Aco,AC3 *EALDF]"000" -> E{SF]"011" 

332°5 Olleee 105737 002645 TSTB LPT TITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 

3326 Olle26 001370 BNE ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 

3328 011230 174337 00264 STF AC3, MFACO ‘EBIDF1"011" -> MEMORY 

33e9 011234 040437 002646 BIC R4. MFACO ZERO UNWANTED BITS OF RESULT, 

3330 011240 005037 002650 CLR MFACO+2 IGNORE FRACTION 

3331 011044 104426 003164 002646 CMP32M sFPSEFZ, MFACO :COMPHRE (EXPD): MeRCVD), FOR EQ/NE 

3332 011252 901401 BEQ -BR IF AGREE 

3333 011254 104052 ERROR és! :SIGNAL ERROR ... IF NOT 

3334 -"ESPAD.A ROORS ERROR; RISF]” 

3335 : EXPD ACC = EXP’D ACC STORED = (177600, 000000) 

336 : RCVD ACC = RCV’D Ace STORED, ADDRS ERR = (000000, c00000) 

3338 ; 

3 

3341 ai. tant in ane 

334 kT TEST 24 EXPNT, (EA=0, EB=0) W/"C 

3344 THIS TEST VERIFTES THE EXPNT DATAPATH ESPAD.ALXX]=ZERO AND 


MODULE/ERROR INFO: 


3345 ESPAD.BIXX]=Zcnu LOGIC. THE TEST !S PERFORMED USING THE 
3346 : “CMPF” INSTRUCTION, WHICH DOES THE FOLLOWING: 

3348 : CMPX2: BUT(EA=0#EB=0) 

3349 . . 

3350 i 

3351 Ltn nena n ann nnnnann nn --------- 

3352 : ! ! ' ! 

3353 : \ty Vt \Es \E/ 

3354 : CMPXZ. 02 CMPxZ. 22 _CMPXZ.24 CMPXZ.26 

3355 : ERAO/EBNO EAXO/EB=0 EA=0/EBH0 ER=0/EB=0 

5} ; (254) (255) (256) (257) 

3358 : FP11-E MICROBREAK IS EMPLOYED TO VERIFY THAT THE CORRECT PATH WAS CHOSEN. 
3353 : DATA, FROM THE TABLE BELOW, RIPPLES A “1" THRU THE SELECTED LOGIC. 
3361 0 eee enn nn 

gabe : REGISTER/LOCATION USE: 

3364 : ACO ~EAISF) DATA 

$368 : ACc3 -EB{DF] DATA 

3367 : MFACO+ -EAISF] DATA, IN MEMORY 

3368 : MFACI+ -EBIDF] DATA, IN MEMORY 

3370 : RO -RCV’D FPSHI/FEC AFTER EXEC 

3371 : R3 -EXP’D FP11-E UBREAK TARGET 

3372 : RY -TABLE CNTR 

3373 RS -DATA TABLE PTR 

3374 : 

3375 . ee emmenenen 


10? 


POP-11/60 FP11-E oie DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 64 SEG gobs 
DQFPEA.P11 02-SEP-77 17:50 Te4 EXPNT, (EA=0, EB=0) W/"CMPF™ S 086 
3378 ; FNUA/ 


K8 
CROM/LATCHES, JREG/BUA, FP.EMIT.E, F.SUS.E/ENABLES/DRIVERS 


3379 : 
3380 : 
3381 : FEXP/K9 
' 3s8e : CROM/LATCHES, BUT<2:0>.LOGIC, ECR(EA=0/EB=0) 
3384 : FMUL/K10 
3385 : [PREVIOUSLY VERIFIED] 
3386 ; 
3387 : FALU/K 
$388 : [PREVIOUSLY VERIFIED] 
3390 } = KEKE K EKER A ELH KHL EKA EE KE KHER KHER A KAA E KAA A AREA AAA RELA LAKES 
3331 011256 oo0004 +8724: SCOPE 
3393 O11e60 170127 o40040 LDFPS #040040 t INTR-DISAB/F-MODE/TRUNC 
3394 011264 105037 002624 CLRB —s« FPLENF ‘SET F-MODE KEY 
3395 011270 012705 011402 MOV #405, RS ‘DATA TABLE PTR. 
3336 011274 012704 o00022 MOV #18. ,R4 ; #TABLE ENTRIES 
3398 -¥DATA TABLE LOOP ENTERS HERE* 
3399 011300 005237 002640 10S: INC DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
3400 011304 012537 O0?b46 MOV (RS)+,MFACO+0 ; GET EAISF] FOR ACO 
3401 011310 005037 002650 CLR MFACO+2 
3402 011314 012537 O02656 MOV (RS)+, MFAC1+0 ‘GET EBIDF] FOR AC3 
3403 011320 905037 002660 CLR MFACI+2 
3404 011324 012503 MOV (RS)+,R3 GET EXP’D UBRK ADDR 
3405 011326 104416 ZAPHFP *RE-IN 
3406 011330 170003 LOUB SETUP EXP’D PAT 
3407 011332 172437 oO0eb4s LDF MFACO, ACO sGET OPERANDS, ESF) 
3408 011336 172737 002656 LOF MFAC1;AC3 ;AND ELF] 
3410 011342 104406 ERRPNT :DONT CHANGE DATA IN ERROR LOOP 
Ent oe ERROR-LOOP-ENTERS-HERE-------- 
. , 
3413 011344 170127 o4CDbO LDFPS #040060 “SET FMM 
3414 011350 173700 63S: CMPF ACO, AC3 ‘PAISF=01, EB(DF=3) 
3415 011352 105737 oo264S TSTB ~— LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
3416 011356 001374 BNE 63$ : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
3418 011360 076600 000036 MED RFEC :GET FPSHISEEC AFTER 
3419 011364 O20027 140016 CMP RO, #140016 ;DID Hi P UBREAK 
3420 011370 OO1401 BEQ 20$ :BR IF YES 
3421 011372 104074 ERROR a *HFP DIDN’T UBREAK 
3422 ;"EXPNT EA=0 fe 0 DATAPATH ERR”’ 
3423 : E-UBRK = EXP’D UBRK TARGET 
3424 : R-FPSHI/FEC = RCV’D FPSHI/FEC AFTER EXEC 
3425 : EAISF] = EXPNT SF OPERAND 
auee : EB[DF] = EXPNT DF OPERAND 
3428 -*NEXT DATA PATTERN* 
3429 011374 077437 208: Sop R4, 10$ ;COUNT & LOOP 
3430 011376 104416 ZAPH :ON LEAVING TEST 
3431 O11400 OO0466 BR TST25 ty :NEXT TEST WHEN DONE 
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000256 


000254 
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MACY1! 30(1046) 02-SEP-77 22:41 PAGE 65 SEG 0067 
Tay EXPNT, (EA=0, EB=0) W/*CMPF™ ) Seq 0087 





LLL dddddddddddddddddddddddddddddddddi 
DATA FOR ABOVE TEST: 
EA(SF] EBLDF] “CMPF™ 
(LOF) (LDF) UBRK 

40$: 377#S, OO0#S, 256 ;EBIDF J=(000) 

7N 






37745; O02%s’ 554 
ey 


;RIPPLE-A-1 
377%S, Oe0#S, 254 j THRU EB(DF] 
377%S, O40%S, 254 ; 
377%S, 100%S, 254 ; i 


377%S, 200*S, 254 2 \Ey 

OO00*S, 377%S, 255 ;EALSF 1=(000) 
001*S, 377*S, 254 ; a” 

O02*S, 377%S, 254 . 7 

OO4%*S, 377%S, 254 -= 

010*S, 377%S, 254 ; RIPPLE - A-1 
O20*S, 377%S, 254 3 THRU EALSF] 


O40*S, 377%S, 254 ; 
100*S, 377%S, 254 ; 
200%S, 377%S, 254 s NZ 


© SKK KK ALKA KERR L AAAS A RRA KELLER ALAA RHR A ARAL EHR S ARAL ERA FEAR AAK SZ HRKE 
tT TEST 25 EXPNT, (EA=0.0R.EB=0) W/"MULF™ 


THIS TEST VERIFIES THE EXPNT DATAPATH 
ESPAD.A[XX]=ZERO .OR. ESPAD.BI[XX]=ZERO 


LOGIC. THE TEST IS PERFORMED USING THE 
“MULF™ INSTRUCTION, WHICH DOES THE FOLLOWING: 


; 

3 MULXZ: BUT(EA. OR. EB=ZERO) 
3 i 
i 


\l7 \t7 
ULF2.02 MULFABZ 
EAOHEBRD EA=0+EB=0 
(O42) (043) 


FP11-E MICROBREAK IS EMPLOYED TO VERIFY THAT THE CORRECT PATH WAS CHOSEN. 
DATA, FROM THE TABLE BELOW, RIPPLES A "1" THRU THE SELECTED LOGIC. 
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PDP-11/60 FP11-E HOROWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 66 SEQ 0068 
DQFPEA.P11  O2-SEP-77 17:50 T2S EXPNT, (EA=0.0R.EB=0) W/"MULF™ SEQ O088 

3430 : REGISTER/LOCATION USE: 

3492 : ACO -EAISF] DATA 

3133 : AC3 -EBIDF] DATA 

3495 : MFACO+ -EAISF] DATA, IN MEMORY 

343 . MFACI+ -EBIDF] DATA, IN MEMORY 

349g : RO -RCV’D FPSHI/FEC AFTER EXEC 

3499 : R3 -EXP’D FPL1-E UBREAK TARGET 

3500 : R4 -TABLE CNTR 

3501 : RS -DATA TABLE PTR 

3502 : 

3503 $e 

3504 : MODULE/ERROR INFO: 

3505 : 

3506 : FNUA/K8 

$507 : CROM/LATCHES, JREG/BUA, FP.EMIT.E, F.BUS.E/ENABLES/DRIVERS 

3509 : FEXP/K9 

$510 : CROM/LATCHES, BUT<2:0>.LOGIC, ECR(EA=0/EB=0) 

3Sle : FMUL/K10 

$513 : (PREVIOUSLY VERIFIED! 

3515 : FALU/K11 

3518 : (PREVIOUSLY VERIFIED] 

3518 4 HHL K KELL LEE RASA L AERA LEEK AKER ARREARS REAL SHAE KARA REA REESE 

$513 911556 oo0004 t$T2S: SCOPE 

$e] 011560 170127 o4o0040 LOFPS #040040 j INTR-DISAB/E MODE / TRUNC 

35e2 011564 105037 002524 CLRB -FPLENF ‘SET F-MODE KEY 

35e3 011570 012705 011702 MOV #405, RS :DATA TABLE PTR 

3524 011574 012704 oo0004 MOV 84. ,RY STABLE ENTRIES 

3526 “DATA TABLE LOOP ENTERS HEREx 

3527 011600 005237 002640 10S: tNC DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 

3528 011604 012537 O02646 MOV (RS)+, MFACO+0 ; GET EAISF] FOR ACO 

35e9 011610 005037 0o02650 CLR FACOT 

3530 011614 012537 002656 MOV (RS)+, MFAC1+0 ‘GET EBIDF] FOR AC3 

3531 011620 005037 002660 CLR MFAC142 

3532 011624 012503 MOV (RS)+,R3 ‘GET EXP’D UBRK ADOR 

3533 O1l626 104416 ZAPHFP :RE-IN 

3534 011630 170003 LDUB ‘SETUP EXP’D PATH 

3535 Oll632 172437 ooeb46 LOF MFACO, ACO ‘GET OPERANDS, ESF] 

3536 011636 172737 OO26S6 LOF MFAC1;AC3 ; AND EDF} 

3235 011642 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 

3333 oo ERROR-LOOP-ENTERS-HERE -------- 

3541 O11644 170127 O40DE0 LOFPS #040060 ‘SET FMM=1 

3542 O11650 171300 63$:  MULF ACO,AC3 sEALSF=O1, EBIOF=3) 

3543 011652 105737 oo264sS TSTB. = LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 

3544 011656 001374 BNE 63$ : WITH’ LTNE-CLOCK OFF, & FPS(FID=1/FMM=0) 


3545 : 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC 
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Pil 
Thee 
O1ie70 


01167e 


011700 


011702 
011710 
011716 
011724 


th 


iff 
104075 


077437 
104416 
000414 


077600 
077600 
ooco00 
000000 


000036 
140016 


000000 
077600 
077600 
000000 


000043 
oo004e 
000043 
000043 


“7 
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ft 
MACYL1 30(1046) O2-SEP-77 22:41 PAGE 67 SEQ 0069 
T25 EXPNT, (EA=0.0R.EB=0) W/"MULF” SEQ 0089 
MED RFEC GET FPSHISFEC AFTER 
CMP RO #140016 ipID HFP UBRK? 
BEQ 20$ : 


20$: 


40$: 


IF YE 
ERROR 75 sHFP DIDN’T UBRK 
3 "EXPNT EA=0+EB=0 DATAPATH ERR® 
: E-UBRK = EXP’D UBRK TARGET 
; R-FPSHI/FEC = aw D FPSHI/FEC AFTER EXEC 
; EAISF] = EXPNT SF OPERAND 
; EB[DF] = EXPNT DF OPERAND 
;¥NEXT DATA PATTERN*® 


$08 RY, 10$ COUNT & LOOP 
HFP N LEAVING TEST 
BR TST26 i NEXT TEST WHEN DONE 


Led ddddddddddddddddddddddddddddddddddd 


DATA FOR ABOVE TEST: 

EAISF] EB{DF] “MULF™ 

(LDF) (LOF) UBRK 

377%S, O00*S, 043 ;EBIDF] ZERO 

377%S, 377%S, Oe ;NEITHER ZERO 
OO0*S, 377%S, O43 ;EACSF] ZERO 

000*S, O00#S, 043 ;BOTH ZERO 


© KERALA EAA A A ALE RAE R ALAA LEAL AAR REL RREEELEEE 


ee re re rr ie ee te ee ee Te Tt 


 STEST 


26 EXPNT, (ER=0) W/"ABSF” 


THIS TEST VERIFIES THE EXPNT DATAPATH 
ER<7:0> = ZERO 


LOGIC. THE TEST IS PERFORMED USING THE 
“ABSF” INSTRUCTION, WHICH DOES THE FOLLOWING: 


ABSXZ: BUT(ER=ZERO) 


\ts \i7 
ABSXZ. 02 ABSXZ. 04 
ER&ZERO ER=ZE 

(032) ( 


FP11-E MICROBREAK IS EMPLOYED TO VERIFY THAT THE CORRECT PATH WAS CHOSEN. 
DATA, FROM THE TABLE BELOW, RIPPLES A “1” THRU THE SELECTED LOGIC. 


AN? 


ft 
POP-11/60 FP11-E HARDWARE DIAGNOSTIC  MACY11 30(1046) O2-SEP-77 22:41 PAGE 68 SEQ 0070 
DOFPEA.P11 02-SEP-77 17:50 T26 EXPNT, (ER=0) W/"ABSF™ SEQ 0090 
3608 : REGISTER/LOCATION USE: 
3604 : ACO -EAISF] DATA 
308 : MFACO+ -EA[SF] DATA, IN MEMORY 
3608 : RO -RCV’D FPSHI/FEC AFTER EXEC 
3609 : R3 EXP’ FPL-E UBREAK TARGET 
apie : RS tt TEHLE PTR 
3612 ; 
3613 5 meneame 
3614 : MODULE/ERROR INFO: 
3616 : FNUA/K8 
317 : CROM/LATCHES, JREG/BUA, FP.EMIT.E, F.BUS.E/ENABLES/DRIVERS 
3619 : FEXP/K9 
3b<0 : CROM/LATCHES, BUT<2:0>.LOGIC, ECR(ER=0) 
3622 : FMUL/K10 
3b23 : PREVIOUSLY VERIFIED] 
3624 ; 
3625 : FALU/K 
abe : [PREVIOUSLY VERIFIED] 
3628 ° © SKK KKK KKK KK ERLE KERALA KARA ELSES EARL KARE KARA RRA RE ARAL A RHA KEE 
3623 011732 oo0004 +éT26: SCOPE 
3631 011734 170127 o40040 LOFPS #040040  INTR-DISAB/F-MODE/TRUNC 
3632 011740 105037 O02624 CLRB —s« FPLENF jSET F-MODE KEY 
3633 011744 012705 Oleo4e MOV #40$,R5 :PTR TO DATA TABLE 
bad 011750 012704 o00014 MOV #12. ,R4 gATRBLE ENTRIES 
339 11754 7 10$ im ba oad — K OOP COUNT 
Bat Bt eed pies, haat ° MOV PRESS MFACO+0 BUF ETSY FOR Neb 
3639 011764 005037 DOSES CLR MFACO+2 
3640 011770 O1e503 MOV (RS)+,R3 = EXP’D UBRK ADDR 
3641 011772 104416 ZAPHFP *RE-INIT HFP 
abYe 011774 170003 LDUB ‘SETUP EXP’D UBRK ADDR 
3644 011776 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 
oe oe ERROR-LOOP-ENTERS-HERE-------- 
3647 012000 172437 o02646 LOF MFACO, ACO GET E{SF] OPERAND 
3648 012004 170127 O40060 LOFPS #040060 ‘SET FMM=1 
3649 012010 170600 63$: ABSF ACO :E(SF=0] INTO ER 
3650 Ole0l2 105737 o0e64s TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
3651 012016 001374 BNE 63$ : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
3653 012020 076600 000036 MED RFEC ‘GET FPSHISFEC AFTER 
3654 012024 020027 140016 CMP RO. #140016 ‘DID HFP UBREAK? 
3655 012030 001401 BEQ 20$ ; Y 
3656 012032 104076 ERROR 76 ‘HFP DIDN’T UBRK 


56 
3657 ;"EXPNT ER=0 DATAPATH ERR” 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC 


DGFPEA.P11 


012042 
012046 
01e0Se 
012056 
012062 
012066 
01207e 
012076 
012102 


012106 
Olelle 


O1e116 


02-SEP-77 17:50 


077431 


020000 
040000 
000000 


000033 
000032 
000032 
00003e 
000033 
000032 
000032 
000032 
000033 


000032 
000032 


000033 


7? 


é 
— 30(1046) 02-SEP-77 a PAGE 69 


20$: 


EXPNT, (ER=0) W/"ABSF 


E-UBRK = EXP’D HFP UBRK TARGET 
; R-FPSHI/FEC = RCV’D FPSHI/FEC AFTER EXEC 
; EALSF] = EXPNT SF OPERAND 

 eNEXT bara PATTERN* 

S08 4, 10$ COUNT & LOOP 


:0N LEAVING TEST 


aR TST27 $3 NEXT TEST WHEN DONE 


LL 


; 
; 
; 
: 
; 


40$: 


DATA FOR ABOVE TEST: 
E(SF] “ABSF” 
(LDF) BRK 


U 
000#S, 033 ZERO 
001*S, O32 ; 
O0exS, O32 : 
004*S, O32 ; 
000*S, 033 ZERO 


000*S, 033 ; ZERO 


ee ee ae er a oer 


i} 
i* 
; 
; 
; 
’ 
; 


T 27 EXPNT, EALU ADD/CARRY LOGIC W/"MULF” 


THIS TEST RUNS DATA Porvens THRU THE EXPONENT AL J 
TO CHECK ITS ABILITY TO PERFORM THE “ADD” FUNCTION. 
THE “MULF” INSTRUCTION FLOW IS UTILIZED, BUT IT IS ABORTED 
DURING MICROSTATE “MULFZ.04", SO STORED EXPONENT SUM 
IS ¥*NOT¥# RE-COMPENSATED BY’-(200) AFTER THE ADDITION. 

THE RESULT “E(DF] <- EA{DFJ-PLUS-EBISF]” 


IS THE ACTUAL VALUED STORED IN THE DESTINATION ACC. 


REGISTER/LOCATION USE: 


MFACO+ -EALDF] EXPNT OPERAND-A 
MFACI1+ -EB(SF] EXPNT OPERAND-B 


SEQ 0071 
SE@ 0091 


POP-11/60 FP11-E ne DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 70 SEQ 0072 
DOFPEA.P11 02-SEP-77 17:50 Te? EXPNT, EALU ADD/CARRY LOGIC W/"MULF” SEQ 0092 


3714 : MFAC2+ -EXPECTED EA-PLUS-EB EXPNT SUM 
z715 : MFAC3+ -RECEIVED EA-PLUS-EB EXPNT SUM FROM HFP 
3717 : ACO -EALDF) EXPNT, RECEIVED SUM 
3718 : ACI -EA(DF] T 
3719 : AC3 ~EB[SF] EXPNT OPERAND 
3721 : RO -RCV’D FPSHIS#FEC 
3722 } R3 -HFP_UBRK ADDRESS, “MULFZ.04"=(200) 
3723 RS -DATA TABLE PTR 
3724 : 
3725 tween ee nnn 
3726 : MODULE/ERROR INFO: 
3727 : 
3728 FNUA/KB : 
3723 ; CROM/LATCHES, JREG/BUA, TIR.SF/DF, F.BUS.E/ENABLES/DRIVERS 
3731 FEXP/K9 
3732 CROM/LATCHES, BUT<2:0>.LOGIC, ESPAD.A/B, 
3733 : ESPAD.A/B.ADOR, EALU.DATA/CNTL (A-PLUS-B/CARRY ) 
3735 : FMUL/K10 
3736 [PREVIOUSLY VERIFIED! 
3737 
3738 FALU/K11 
3733 : [PREVIOUSLY VERIFIED] 
3741 ° © KE KEK RARER A LAA R RAE A LA ALKA LAAL ALEK AKL AA LA TRA A AR AAAAALELEE 
sre 012122 o00004 +6127: SCOPE 
3744 012124 170127 o40000 LOFPS #040000 t INTR-DISAB/F-MODE 
sos 012130 012705 012310 HOV #408, RS DATA TABLE PTR 
Pus BiStaa Abenas Based LR AEACO+2 HE oho B ts” ZEROES, FOR TYPEOUT 
3748 012144 005037 002660 CLR MFACI+2 ; 
gu Oleiso O0S037 002670 CLR MFAC2+2 
: 
3751 -¥DATA LOOP ENTERS HERE* 
3752 012154 005237 o02640 103: — {NC DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
3753 012160 012537 O0cb46 MOV (RS)+, MFACO+0 :GET EALDF] 
3754 012164 100447 BMI 395 ;1F <0 
3755 Olel66 012537 oo2656 MOV (R5)+,MFACI+0 (SF ] 
37&> O1e172 012537 O0cbb6 MOV (R5)+,MFAC2+0 GET EXP’D EALDF]+EBISF] 
3757 012176 17¢537 002646 LDF MFACO,ACI SETUP EALDF], TEMP 
3758 Ol2e02 172737 002656 LOF MFACL;AC3 SETUP EBISF]’ 
3760 012206 104406 ERRPNT ‘DONT CHANGE DATA IN ERROR LOOP 
3761 a ERROR-LOOP-ENTERS-HERE-~------ 
3763 012210 104416 ZAPHFP SINIT HEP, SET FEC=(377) 
3764 Ol2el2 012703 000200 MOV #200, R3 ;SETUP MULFZ.04 MICROADDR 
3765 012216 170003 LDUB RESET UBRK IF ALTERED 
3766 Ole220 170127 o40020 LOFPS #040020 s INTR- OISAB/F -MODE /FHM=1 
3767 Oleee4 174100 63$: STF AC1,ACO :COPY TEMP. TO EALDF] 
3768 Olee26 171003 MULF  AC3;ACO ?FORM EDF) <- EALDF]-PLUS-EBI SF] 
3769 | : [ABORT a MULFZ.04) 


COS 


760 FPLL E DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 71 SEQ 007 

ety BP 05 -BEROwER SEP-77 re uA ns PXPNTS EALU ROD/CARRY LOGIC W/“MULF” “Seo 3093 

3770 012230 105737 O02645 TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 

$01 012234 001373 BNE 63$ WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 

3773 012236 076600 000036 MED RFEC G68 RO=FPSHI#FEC AFTER INSTR 

3774 Olecd2 174037 002676 STF Aco, MFAC3 NSWER 

3775 Olee46 042737 000177 002676 BIC #177. MFAC3+0 : IGNORE AERACTION PORTION 

27 012254 005037 002700 CLR MFAC3+2 

3778 012260 O20027 140016 CMP RO, #140016 ‘DID HFP ABORT VIA UBRK ?? 

3779 Ole264 001401 BEQ 1s$ BR IF YES 

3780 Olecb6 104053 ERROR 53 :NO - HFP SEQUENCING ERROR 

3781 ;"EXPNT EALU EA+EB MULF/SEG ERR": 

3782 : ’D HFP UBRK TARGET 

3783 : R-FPSHIFEC = RCV'D FPSHI/FEC, EXP’D TO BE (140016) 

3784 : EAIDF] = EXPNT R 

3785 : EB[SF] = EXPNT SF OPERAND 

3786 : EXPD EA+ES = EXPECTED EA+EB EXPNT 

3787 : RCVD EA+EB = RECEIVED EA+EB EXPNT 

3789 012270 023737 OO02666 O02676 15%: CMP MFAC2+0, MFAC3+0 :(EXP’D A+B) = (RCV’D A+R) 777 

3790 012276 01726 BE ids : OK 

3791 012300 104077 ERROR 77 ‘ELSE EXPNT-ALU/A+B ERROR 

3792 ;"EXPNT EALU EA-PLUS-EB RESULT ERR” 

3793 : E-UBRK ’D HFP UBRK TARGET 

3794 : R-FPSHI/FEC. = ey" p FPSHI/FEC AFTER EXEC 

3795 : EALDF] = EXPNT DF OPERAND 

37% : EB(SF] = EXPNT SF OPERAND 

3797 : EXPD EA+EB = EXPECTED EA+EB EXPNT 

3738 : RCVD EA+EB = RECEIVED EA+EB EXPNT 

3800 012302 000724 BR 10$ : MORE 

3802 -*DONE WITH THIS TEST* . 

3803 012304 104416 39:  2APHFP ; CLEAR THE WORLD 

3804 012306 ooo44s BR TST30 :; :NEXT TEST 

3805 or 

fo a YL eeeedddddddddddddddddddddddddddddddddddddddddddd 

3803 DATA FOR ABOVE TEST: 

3811 : OPND-A OPND-B ANSWER ; ESPAD.AIDF] + ESPAD.BISF] = ESPADIDF] 

3813 ; SS OS, ee a ee ee ee 

3814 012310 O25200 025200 OS2400 40$: 925200, 025200, OS2400 ;(00.0101.0101)+(00.9101.0101)=(00. 1010. 1010) 

3816 012316 oSe400 oS2400 oe2so00 OS2400, OS2400, 025000 ; (00.1010. 1010)+(00. 1010. 1010)=(01.0101.0100) 

3818 012324 oS2400 O25200 077600 OS2400, 025200, 077600 ;(00.1010.1010)+(00.0101.0101)=(G0. 1111. 1111) 

3820 012332 oO25200 oSe400 077600 025200, OS2400, 077600 ;(00.0101.0101)+(00. 1010. 1010)=(00. 1111. 1111) 

see 012340 O41600 oO41600 on2400 041600, 041600, OO34OO ;(00.1000.0111)+(00. 1000.0111)=(01.0000. 1110) 

3824 012346 036000 036000 o74000 036000, 036000, O74000 ;(00.0111.1000)+(00.0111.1000)=(00.1111.0000) 


3825 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 7e SEQ 0074 
DQ@FPEA.P11 02-SEP-77 17:50 T27 EXPNT, EALU ADD/CARRY LOGIC W/"MULF™ SEQ 0094 


=o 012354 022600 060600 003400 022600, 060600, OO3400 ; (00.0100. 1011)+(00.1100.0011)=(01.0000. 1110) 
38 012362 os5000 017000 074000 055000, 017000, 074000 ;(00.1011.0100)+(00.0011.1100)=(00.1111.0000) 
= 012370 OSi200 032200 003400 051200, 032200, 003400 ;(00.1010.0101)+(00.0110. 1001)=(01.0000. 1110) 
Rt 012376 026400 O4S400 074000 026400, O4S400, 074000 ;(00.0101.1010)+(00.1001.0110)=(00.1111.0000) 
A 012404 026400 OS5000 003400 026400, OSS000, 003400 ;(00.0101.1010)+(00.1011.0100)=(01.0000. 1110) 
a9 Ol2412 051200 Oee600 074000 051200, 022600, 074000 ;(00.1010.0101)+(00.0100. 1011)=(00.1111.0000) 
3838 Ole420 100000 100000 ;<END> 


EHH EEE EER EE EEE 
:KTEST 30 EXPNT, COUNTER/PRE-SHFT-QUOT WITH “MAS” 


THIS TEST VERIFIES THE EXPONENT: 
PRESHIFT-QUOTIENT ROM (OUTPUT TO COUNTER) 
AND “COUNTER” AND BUT(COUNT) 
FOR VALUES IN THE “ER” OF (000) TO (077). 
THE TEST DOES THE FOLLOWING, BY USING THE “MAS” INSTRUCTION: 
1) ECAC1) <- (000) 
2) CNTR <- PRESHIFT-QUOT-ROM( ER<5:0> ) 
3) BUT(CNT) UNTIL CNTR=(17), LOOP: ELAC1] <- ELAC1]-PLUS-(001) 


REGISTER/LOCATION USE: 


ACO -"MAS” ER<S:0> INPUT VALUE IN EXPNT 

ACe -"MAS" CNTR/PRESHFT-CNTR ROM OUTPUT IN EXPNT 
RO -EXP’D EXPNT (AFTER STEXP) IN AC2/EXPNT 

Re -RCV’D EXPNT (AFTER STEXP) FROM AC2/EXPNT 

R3 -ER<S:0> INPUT CNTR, (077)-> (000) 


MODULE/ERROR INFO: 
FNUA/KB 
CROM/LATCHES, JREG/BUA 
FEXF/K9 
CROM/LATCHES, BUT<2:0>.LOGIC, ESPAD.A/B 
ESPAD.A/B.ADDR, EALU.DATA/CNTL, QUOT.ROM/CNTR 
FMUL/K10 


re ee ee ee ee ee ee ere ee te te Te te Te ee ee te Te Tee Te Te Tee ee ee | 





06 


POP-11/60 FPLI1-E HARDWARE | DIAGNOSTIC favyll 30(1046) 02-SEP-77 22:41 PAGE 73 SEQ 0075 
DQFPEA.P11  Oe-SEP-77 17:50 T30 EXPNT, COUNTER/PRE-SHFT-QUOT WITH “MAS” SEQ 0095 
3882 ; (PREVIOUSLY VERIFIED) 
3883 : 
: FALU/K11 
$885 : (PREVIOUSLY VERIFIED] 
3887 : © KKK KSKALE SALES ES RK LEAS ALLL ALLS LEAL SELLER AH KALLA LAL R ELAR ALLL ALAE 
3888 012422 o00004 +2730: SCOPE 
3890 012424 170127 o40e40 LDFPS #040240 ' INTR-DISAB/D-MODE/TRUNC 
3831 012430 012703 000077 MOV #077,R3 ;ER«S: O> CNTR, (77)-> (00) 
3893 -¥DATA LOOP ENTERS HERE* 
3894 012434 005237 002640 10S: tNCc DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
3895 O1e440 176403 LDEXP R3,ACO jR3<5: O> -> ELACO]<S=0> 
38% Ole442 010301 MOV R2/R1 
3897 012444 o0S000 CLR RO GET RO=EXP’D ELAC2) 
3898 0120448 071027 000013 DIV #11.,RO : 
3835 O1e4Se 005200 INC RO : 
5 
3901 o12454 104406 ERRPNT “DONT CHANGE DATA IN ERROR LOOP 
330e oo ERROR-LOOP-ENTERS-HERE-------- 
3904 012456 170402 CLRD ACc2 Ap EXPNT BEFORE 
3905 Oicite 170007 633: MAS ELACO] -> PRE- “SHFT-QUOT-ROM 
3906 t=) CNTR -) INC(ELQC? 
3907 Ole%62 105737 o02645 TSTB ~—C LPTITE IF TIGHT LOOP LOM ERROR teT THEN HANG IN LOOP 
3308 012466 001374 BNE 63$ WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
3910 012470 175202 STEXP AC2,Re :GET EXPNT AFTER 
3911 012472 062702 oo0e00 ADD #200, Re ; COMPENSATE FOR STEXP ADJUSTMENT 
3912 012476 d20002 CMP RO, Re >(EXP’D) = (RCV'D)? 
3913 012500 001401 BEQ 20$ BR IF AGR 
3914 O12e502 104100 ERROR 100 “ELSE ERROR 
3915 ;"EXPNT CNTR/PRE-SHFT-QUOT-ROM ERR" 
3916 : ER‘S:0> = ER VALUE, INPUT TO QUOT-ROM 
3917 : E-CNTR/EXPNT = EXP'D VALUE OUTPUT FROM CNTR LOOP 
3318 : R-CNTR/EXPNT = RCV'D VALUE, FROM ABOVE 
+ J 
3920 -¥NEXT ER VALUE* 
3921 012504 005303 20$: bEC R3 COUNT DOWN 
$30 Oie506 002352 BGE 10$ ‘LOOP ON (77)-> (00) 
3924 


PDP-11/60 FP11-E HARDWARE DIAGNOSTIC 
DOQFPEA.P11 02-SEP-77 17:50 


01e510 o09004 


FOS 


MACY11 30(1046) O2-SEP-77 22:41 PAGE 74 SEQ 0076 
T31 IFORK[ (ADD+SUB)*MO], SUMPATH/MO#R(6+7) DECODE SEQ 0096 


5 SESE HE IEE SESE SESE SEE SEE EAE SESE SEES SE SESE EE EEE SE SESE SESE ESE EE EE EEE HE SEE EEE EEE 
ATEST 31 IFORK[ (ADD+SUB)*MO], SUMPATH/MO#R(6+7) DECODE 


THIS TEST EXERCISES THE IFORK[(ADD+SUB)*MODEO) LOGIC OF THE 

HFP INSTRUCTION DECODE. SPECIFICALLY TESTED IS THE “SUMPATH™ 
DECODE LOGIC, WHICH IS BIT<4> OF THE TARGET MICROADDRESS. 
HODE-OHREG(G/7) 1S IS | rane EMPLOYED, TO CHECK THAT TARGET BITS<2:0> 


A SUMMARY OF THE TESTS IS AS FOLLOWS. 
UBRK SUMPATH ADDIL]/SUB[H] SS-XOR-SD 


bd 
AND MODE-O*REG(6) 


[ 
[ 
[ 
NOTE THAT BOTH EAIDF] AND EBISF] = (0 
LES THE RANGE CODE ROM FOR THIS 


IS EMPLOYED. THIS EFECTIVELY an 
TEST CIE, TARGET BITS<3:0>="0111" 


REGISTER/LOCATION USE: 


MFACO+ -COPY OF ACO/ACI 
MFACI+ -COPY OF AC3/ACE 


-(TEMP) OF ACL 

IGN BIT, EXPNT=(000) 
AC3 -5S SIGN BIT, EXPNT=(000) 
AC6 -COPY OF AC3’ 


RO -RCV’D FPSHI/FEC AFTER “ADDF/SUBF” INSTR 
R3 -TARGET MICROADDRESS EXP*D (147/167) 


MODULE/ERROR INFO: ‘ 
FNUA/K8 

CROM/LATCHES, JREG/BUA, SUMPATH, IFORK.DECODE 
FEXP/K9 

CROM/LATCHES, BUT<2:0>.LOGIC, SSPAD.A/B, SS/SD.LOGIC, 


EXPNT. RANGE. CODE-LOGIC 


FMUL/ 
(PREVIOUSLY VERIFIED) 


FALU/K11 
(PREVIOUSLY VERIFIED] 


Tw pgae 7-7 laemaeeaamaasamammaammaaa inate macmmmaininaeites 
T31: SCOPE 


ac. ace ea eee hh ee te a ae a a a Le a ee we ee ewe ewe ee ee ee ee we we 
D 
oO 
Oo 











3982 OleSie 105037 
3983 
3984 
3985 012516 104416 
3986 OleS2e0 012703 
3987 OleSe4 170003 
3988 012526 172537 
39839 O1eS3e 174137 
3990 012536 172737 
3991 OleS4e 174337 
3992 OleS46 170127 
3993 OleSSe 104406 
3994 
3995 012554 174100 
3338 O1eSS6 172006 
3998 012560 105737 
3999 012564 001373 
4000 
4001 0125 076600 
4002 OleS7e 020027 
4003 012576 001401 
4004 012600 104101 
4005 
4006 
4007 
4008 
4009 
4010 
4011 
401e 


4013 12602 104416 
4014 012604 012703 
4015 012610 170003 
4016 Oleble 172537 
4017 012616 174137 
4018 Olebe2 172737 
4019 Ole626 174337 
4020 Oleb3e 170127 
4021 012636 104406 


40e3 O12640 174100 
4024 OlebYe 172006 


4026 012644 105737 
4027 O1e6S0 001373 


076600 


104101 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC 
DQFPEA.P11 02-SEP-77 17:50 


002624 


002656 
040020 


002645 


000036 
140016 


000167 
003060 


040020 


002645 


000036 
140016 
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MACY11 30(1046) 02-SEP-77 22:41 PAGE 75 SEQ 0077 
T31 IFORK[ (ADD+SUB)*MO], SUMPATH/MO#R(6+7) DECODE SEG 0097 
CLRB ss FPLENF :F-MODE KEY 
oe SUNPATH(L]~-UBRK(147)=~"AODF"(L1*-SStL1. XOR. SO[H]=[H]------- 
ZAPHFP HEP. SET fEC=(377) 
MOV #147,R3 *HFP TARGET ADDRE 
LOUB INTO UBR 
LOF FPMOAP ACI ‘ECL oe (- ef oo St1,6] <- SD <- 1 
STF ACI, MFACO :SAVE IN MEMORY 
LOF FPZERO,AC3 E(3 et <= (000), S{3,6] <«- SS <- 0 
STF AC3, MFACI ;SAVE IN MEMORY 
LOFPS #040020 : INTR-DISABL/F -MODE/FMM=1 
ERRPNT :DONT CHANGE DATA IN ERROR LOOP 
os ERROR-LOOP-ENTERS-HERE-------- 
603: STF ACI, ACO ;COPY DEST. ACC 
ADDF  ACb,ACO ; SF= F=HOHRG, ER <- (- EALDF J -EBISF] 
TSTB. ~~ LPTITE fF TIGHT L OOP-ON ERROR R SET, THEN HANG IN LOOP 
BNE 60$ ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
MED RFEC :GET FPSHI#FEC AFTER 
CMP RO, #140016 ;DID HFP UBREAK 
BEO +4 YES 
ERROR i01 SELSE SIGNAL ERROR, WRONG PATH 
5" TFORK/(ADD+SUB) NO, SUMPATH/MO#RE ERR™ 
; BRK = EXP’D HFP UBREAK TARGET 
R-FPSHI/FEC = RCV’D FPSHI/FEC AFTER, EXP’D (140016) 
SD/EAIDF] = SD SIGN BIT, EA=(C00) 
: SS/EB[SF] = SS SIGN BIT, EB=(000) 
pon----- SUMPATHIH]--UBRK(167)--"ADDF"IL]2-SSIL].XOR.SDIL]=[L]------- 
ZAPHFP HFP SET f= (977) 
MOV #167,R3 HEP TARGET ApD 
LOUB INTO UBR 
LOF FPZERO, ACI *E1,6) o (000), S{1,6] <- SD <- 0 
STF ACI. MFACO :SAVE IN MEMORY 
LOF FP ZERO AC3 :E{3,6] <- (900) S{3,6] <- SS <- 0 
STF C3, MFACI :SAVE IN MEMORY 
LOFPS qobo20 : INTR-DISABL/F -MODE /FMM=1 
ERRPNT :DONT CHANGE DATA IN ERROR LOOP 
——— ERROR-LOOP-ENTERS-HERE-------- 
61S: StF ACL, ;COPY DEST. ACC 
ADDF  ACb,ACO Sr SHORE ER e < EAIDE-€BI SF 
TSTB. = LPTITE IF TIGHT op: SBN ERROR SET, THEN HANG IN LOOP 
BNE 61$ : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
MED FEC GET FPSHISFEC AFTER 
CMP AG #140016 ‘DID HFP UBREAK ?? 
BEQ +4 ‘BR IF YES 
ERROR 101 ‘ELSE SIGNAL ERROR, WRONG PATH 
;" TFORK/ (ADD+SUB) 4M SUNPATH/NO#RE ERR™ 
: -UBRK = EXP’D HFP UBREAK TARGET 
: R-FPSHI/FEC = Rev" D FPSHI/FEC AFTER, EXP’D (140016) 
: SD/EAIDF] = SD SIGN BIT, EA=(000) 


SS/EBISF] = SS SIGN BIT, EB=(000) 





POP-11/60 FPLI-E er a? DIAGNOSTIC 
DOF 7:50 


PEA.P11 


012750 


012752 


02-SEP-77 


104416 


174100 
173006 


001373 
28627 


001401 
104101 


104416 


174100 
173006 


105737 
001373 


076600 


1041Ci 


000147 
003002 
002646 
003002 


002656 
040020 


000167 


040020 


002645 


000036 
140016 


T31 


62$: 


638: 


MACY11 30(1046) O2-SEP-77 22:41 PAGE 76 SEG 0078 
IFORK[ (ADD+SUB)*MO], SUMPATH/MO*R(6+7) DECODE SEQ 0098 
—— SUMPATHIL 1~-UBRK( 147)--"SUBF"[H]*-SS{H). XOR. SD[H]=[L]------- 
ZAPHFP sINIT TO HFP, SET FEC=(300" 
MOV #147,R3 Hee TARGET ADDRESS 
LDUB INT K 
LOF FPMOAP, ACL ae (900) S{1,6] <- SD <- 1 
STF ACI. MFACO ete! RY 
LOF FPMOAP,AC3 :E3 BI - me 00) , S{3,6] <- SS <- 1 
STF AC3 SEACH :SAVE IN MEMORY 
LOFPS #040020 : INTR-DISABL/F-MODE/FMM=1 
ERRPNT :DONT CHANGE DATA IN ERROR LOOP 
———o ERROR-LOOP-ENTERS-HERE-------- 
Str ACI, ACO ;COPY DEST. ACC 
SUBF ACB; ACO i SF =MO#RG, BR EALOF J-EBLSF } 
TSTB PTITE ite : Tot -ON ERR a ¢ T, THEN HANG IN LOOP 
BNE 2s ; WITH/ i gbeote aOR F FPS(FID=1/FMM=0) 
ME Sfp ire ei AFTER 
CM abe Ff4oo1e 
BEQ +4 sBR_I YES 
ERROR i01 Ercet SIGNAL ERROR, WRONG PATH 
;" IFORK/(ADD+SUB) ¥M0 eseunedelt” ERR™ 
; E-UBRK = EXP’D HFP UBREAK TARGET 
; R-FPSHI/FEC = RCV’D FPSHI/FEC AFTER, EXP'D (140018) 
: SD/EAIDF] = SD SIGN BIT, EA=(000) 
: SS/EB[SF] = SS SIGN BIT, EB=(000) 
SUNPATHIH]—-UBRK(167)--"SUBF*CH]~-SS {41 XOR. SD[L]=[H]------- 
2APHF sINTT TO HEP, SET FEC=(377) 
fv #167,R3 sHrP TARGET ADDRESS 
LOF FPZERO, ACI PELL 6] <- (000), $f1,6) <- SD <- 0 
STF ACI. MFACO :SAVE IN MEMORY 
LDF FPMOAP. AC3 -E[3 et Pao (900) S(3,6] <- SS <- 1 
STF 1 :SAVE IN MEMORY 
LOFPS #040020 : INTR-DISABL/F-MODE/FMM=1 
ERRPNT DONT CHANGE DATA IN ERROR LOOP 
— ERROR-LOOP-ENTERS-HERE-------- 
a AC1,ACO :COPY DEST. ACC 
SUBF  ACb,ACO if Ot BR (- EAL DF 1-EBISF] 
TSTB = LLPTITE LIF TIGHT F OOP CN ERROR SET, THEN HANG IN LOOP 
BNE 63$ ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
MED GET FPSHI #FEC AFTER 
CMP Ag FY ¥oo16 ;DID HFP UBREAK 
BEQ +4 ‘BR IF 


HOS 


YES 

ERROR i101 “ELSE SIGNAL ERROR, WRONG PATH 
;"IFORK/(ADD+SUB) aN, SUMPATH/MO¥RE ERR™ 

: E-UBRK = EXP’D HFP UBREAK TARGET 

R-FPSHI/FEC = RCV’D FPSHI/FEC AFTER, EXP’D (140016) 

: SD/EAIDF} = SD SIGN BIT, EA=(000) 

; SS/EBISF] = SS SIGN BIT; EB=(000) 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-ScP-77 22:41 PAGE 77 SEG 0079 


DOFPEA.P11 02-SEP-77 17:50 131 IFORK[ (ADD+SUB)*MOJ, SUMPATH/MO¥R(6+7) DECODE SEQ 0099 
4094 ; 
4095 013036 104416 ZAPHFP INIT HFP 
4096 
oe 
4099 - = RSE KSA AAS LA LEER AE LAL ES SELLE AAAS LEA ALA ALARA AAA RARH ALA LEAL EAELE 
4100 ET TEST 32 IFORK[ (ADD+SUB)*MO1, EXPNT(A+B)=ZERO DECODE 
4102 : THIS TEST CHECKS THE EALXX]=ZERO 8 EBIXX]=ZERO DETECTION 
4103 : LOGIC OF THE IFORK/RITE DECODE. THIS LOGIC FORCES THE 
4104 : RANGE.CODE ROM TO BE DISABLED, AND OUTPUT CODE="C00". 
4106 $0000 Seeecece== 
4107 : REGISTER/LOCATION USE: 
4109 : ACO -EALDE) EXPNT VALUE, (000) 8 (377) 
4110 : ACI (TEMP) OF ACO 
4111 : ace ~EBISF} eXPNT VALUE, (000) & (377), APPROX. ACE 
die : ACY ~EBISF] EXPNT VALUE, (000) & (377), APPROX. ACE 
4114 : RO -RCV’D FPSHI/FEC AFTER EXEC 
4115 : R3 -TARGET MICROADDRESS EXP’D, (160/170) 
4117 , 0 wenn nnn 
411g : MODULE/ERROR INFO: 
4120 : FNUA/K8 
421 : CROM/LATCHES, JREG/BUA, IFORK.DECODE 
4123 : FEXP/K9 
4124 : CROM/LATCHES, BUT<2:0>.LOGI 
Wigs EXPNT. RANGE. CODE-LOGIC, eee taco eB =0) 
4107 : FMUL/K10 
4128 : [PREVIOUSLY VERIFIED] 
4130 : FALU/K11 
4131 : [PREVIOUSLY VERIFIED] 
4133 : + RELL R ESR RAKE RES K HR LE REESE LALLA EELS RARE ALEK AHA RE RE RAR KARA AEE 
4138 013040 o00004 +4732: SCOPE 
4136 oo EALDE ]= (000)--EBISF1=(377)--ER()="1"------- 
4157 013042 104416 ZAPHF s INIT TO HEP, SET FEC=(377) 
4138 013044 012703 000170 MOV #170,R3 ;HFP TARGET ADDRESS 
4139 013050 170003 LDUB UBRK 
4140 013052 172527 op0000 LOF #000000, AC1  ALDF] ( (909) 
4141 013056 172627 044230 LOF #077600, ACe *EBISF] <- (377) 
4142 013062 170127 O40020 LOFPS #040020’  INTR-DISABL /F-MODE /FMM =} 
4143 013066 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 
Mi#8 013070 174100 cos: tr. Eg NS HE cer Ogsy 
4146 Bt 38 172002 "ADDF Ace’ Aco : Rett a =(000) - EBISF]=(377) 
4147 013074 105737 o0264s TSTB LPTITE tr TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
4148 013100 001373 BNE 60$ : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 


JOS | 


POP-11/60 FP11-E HARDWARE | DIAGNOSTIC  MACY11 30(1046) 02-SEP-77 22:41 PAGE 78 SEQ 0080 
DQFPEA.P11  Oe-SeP-77 17:50 T32 IFORK{ (ADD+SUB)*MO], EXPNT(A+B)=ZERO DECODE SEQ 0100 
4150 013102 076600 000036 MED .;GET FPSHI#FEC AFTER 
4151 013106 O20027 140016 CMP AD, et uon16 ‘DID HFP UBREAK 
Wie2 013112 001401 BEQ ‘BR IF YES 
4153 013114 104102 ERROR a jELSE SIGNAL ERROR, WRONG PATH 
4154 ;" IFORK/ (ADD+SUB) #MO LEA+EB)=0/NO#RG 
4155 : E-UBRK = EXP’D HFP UBREAK T BREET 
4156 : R-FPSHI/FEC = RCV’D FPSHI/FEC AFTER, EXP’D (140016) 
4158 
4159 ,------- EALDF )=(377)--EBISF J=(000)--ER(@)="0"------- 
4160 013116 104416 ZAPHFP j INIT TO HFP, SET FEC=(377) 
4161 013120 012703 o00160 MOV #160,R3 P TARGET ADDRESS 
4162 013124 170003 LOUB NTO UBRK 
4163 013126 172527 044230 LOF #077600, AC1 *EAIDF] <- (377) 
4164 013132 172627 O00000 LOF #000000; ACe ‘EBISF] <- (000) 
4165 013136 174204 STF AC2, ACY sACTUAL EBISF] 
4166 013140 170127 o40020 LOFPS #o4b020 : INTR-DISABL/F-MODE/F 
4167 013144 104406 ERRPNT :DONT CHANGE DATA IN ERROR LOOP 
ae | ee ee oi) * cael ERROR-LOOP-ENTERS-HERE-------- 
4169 013146 174100 61S: STF ACI, ACO ;COPY DEST. acc 
4170 013150 172004 ADDF  ACH;ACO “ER <- EALDF}=(377) - EBISF]=(000) 
4171 013152 105737 o02645 TSTB LPTITE LIF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
4172 013156 001373 BNE 61$ WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
4174 013160 076600 o00036 MED ‘GET FPSHT #FEC AFTER 
417S 013164 O20027 140016 CMP AB. Siyoo16 ‘DID HFP UBREAK 
4176 013170 001401 BEQ +4 ‘BR EF YES 
4177 013172 104102 ERROR i02 :ELSE SIGNAL ERROR, WRONG PATH 
4178 = TFORK/(ADD+SUB) aM [EA+EB]=0/M0*R6 ERR” 
4179 : E-UBRK = EXP’D HFP UBREAK TARGET 
4180 : R-FPSHI/FEC = RCV’D FPSHI/FEC AFTER, EXP’D (140016) 
4182 , 
te 
4185 © REL KKK KHA LEK A KES S RELA EKA L RARER AER E RRA KAA EL AKER EL ALEAEKALERESKE 
4186 ‘ LTEST 33 IFORK[ (ADD+SUB)*MO], EXPNT.RANGE.CODE ROM CONTENTS 
4188 ; THIS TEST VARIES THE EXPNT/“ER"<8:0> VALUE THRU ITS FULL 
4189 : RANGE TO VERIFY THE CONTENTS OF THE EXPNT.RANGE.CODE RON 
4130 : ITS ASSOCIATED GATING LOGIC. “SUMPATH-H" IS HELD CE NS TART A oH". 
4192 Staite 
4133 : REGISTER/LOCATION USE: 
4195 : MFACO+ -EBISF] IN MEMORY 
4136 : MFACI+ -EALDF] IN MEMORY 
4198 : ACO -EBISF] IN ACC, TO GENERATE ER-VALUE 
4199 : ACL -EAIDF] IN ACC’ TO GENERATE ER-VALUE 
4200 : AC3 -(TEMP) FOR TEST, COPY OF ACI 
4o02 : RO -RCV’D “FPSHI#FEC” AFTER "ADDF" INSTR. EXEC 
4203 : Ri -ER(8:0> CNTR (000)- ) 
404 : Re -FPS DURING TEST PED NObE FID=1, FMM=1) 
4205 : R3 -EXPECTED TARGET MICROADDRESS, FOR’ LDUB 


¢ 
? 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 79 SEQ 0081 


DOFPEA.P11 02-SEP-77 17:50 733 IFORK{ (ADD+SUB)*MOJ, EXPNT.RANGE.CODE ROM CONTENTS SEQ 0101 
4206 $ 
4207 : FPLENF -(000)=F-MODE/(377)=D-MODE FLAG 
me : 
4810 : MODULF/ERROR INFO: 
4212 : FNUA/KB 
4213 . CROM/LATCHES, JREG/BUA, IFORK.DECODE 
415 : FEXP/K9 
4216 : CROM/LATCHES, BUT<2:0>.LOGIC, EALU.DATA/CNTL‘(A-MINUS-B), 
4217 : EXPNT. RANGE . CODE-LOGIC 
4219 : FMUL/K10 
ige0 : PREVIOUSLY VERIFIED] 
4222 : FALU/K11 
Hees : (PREVIOUSLY VERIFIED] 
4205 ° © SKK RHA EK KSA AAK HERE SE AEA RAKES RAE L ERK ALA AE AAR RE KRA HAA LARK ARKA EEE 
ieee 013174 oo0004 +8733: SCOPE 
y 13176 012737 001342 MOV TIMES TER. OF THIS TEST 
4558 13478 THe Aas BROPSE CLRB Saad ie a MODE KEY 
4230 013210 012762 o40020 MOV #040020, Re :F-MODE & FMM=1 FPS 
4232 - LOOP oN F/D-MODE ENTERS HERE* 
4233 013214 o0s001 1S: eLR R1 ;SET ER<8:0>=000 TO START LOOP 
4235 -*DATA LOOP ON ER<8:0> ENTERS HEREx 
4236 013216 005237 002640 23: tnc DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
4237 013222 004737 013334 JSR PC, GTEAEB CALAN “EA” & “EB” REQ’D To GENERATE 
4238 THIS "ER" FROM “ER=EA-MINUS-EB™ 
He33 013226 103426 BCS 35$ ; IF SET, CAN’T DO THIS “ER” VALUE 
Hou 013230 004737 013440 JSR PC, RNGCOD GET 3 = EXPO UBRK ADDR FOR 
4243 013234 104416 ZAPHFP ?INIT TO HFP, SET FEC=(377) 
4YO44 013236 170001 SETF F- MODE 
4245 013240 170003 LOUB LOAD HFP W/ EXP’D TARGET MICROADOR. 
4YO4G 013242 172437 O02646 LOF MFACO, ACO *EBISF] FROM MFACO 
4047 013246 172537 O0c6S6 LDF MFACI;AC1 *EADF)] FROM MFACL 
HeNe 013252 170102 LOFPS Re *F/D-MODE & FMM=1 
4250 013254 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 
ices oe ERROR-LOOP-ENTERS-HERE-------- 
4253 013256 174103 633: STF AC1,AC3 ‘copy DEST DAT 
4254 013260 172300 ADDF ACO, AC3 j TEORK (RITE) ER = EAIDF=3)] - EBISF=0) 
4255 013262 105737 O0264S TSTB PTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
4256 013266 001373 BNE ES ; WIth i CLOCK OFF, & FPS(FID=1/FMM=0) 
4258 013270 O76600 000036 MED RFEC GET FPSHI#FEC AFTER 
4259 013274 O20027 140016 CMP RO, #140016 ;DID HFP UBREAK 
4260 013300 001401 BEQ 35$ “YES - ON TO NEXT DATA SET 
4261 013302 104103 ERROR 103 :HFP MISSED THE TARGET 


LOS 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 80 SEQ 0082 


DQFPEA.P11 02-SEP-77 17:50 133 IFORKI (ADD+SUB)*MO], EXPNT.RANGE.CODE ROM CONTENTS SEQ 0102 
4262 ;"IFORK/(ADD+SUB)*NO EXPNT RANGE. CODE ROM ERR” 
4263 : E-UBRK = EXP’D HFP AK TARGET 
4ORY : ana = HFP FPS ariite WORD BEFORE UBRK (F/D-MODE) 
YES : ER<8:0> = VALUE IN ER DURING TEST 
Hebb : R-FPSHI/FEC = RCV" FPSHI/FEC AFTER, EXP’D (140016) 
45 : EBISF] = EXPNT VALUE IN EB, TO GENERATE ER VALUE 
Heb8 : EALDF)] = EXPNT VALUE IN EA, 1 GENERATE ER VALUE 
4270 -¥NEXT “ER™ VALUE” 
497 013304 g5eQ1 35S: tN 1 :BUMP_“ER” LOOP CNTR 
4272 013306 12? 000777 CMP R1, #777 :AT UPPER LIMIT ? 
i273 013312 003741 BLE 2$ :NOT YET 
4375 -¥NEXT FPS(F/D) VALUE* 
4276 013314 105137 002624 SoMB FPLENF : INVERT SENSE | OF F/D KEY 
4277 013320 001403 BEQ 395 ‘DONE IF (0) AGAIN 
4278 013322 052702 000200 BIS #81T7,R2 “ELSE SET D-MO ObE IN FPS 
4e73 013326 000732 BR 1% ; AND LOOP ON “ER™ AGAIN 
4281 -*DONE WITH TESTING* 
4282 013330 104416 39S: 2APHFP ;CLEAN UP HFP AFTER 
483 013332 oo0S24 BR TST34 ; :ON TO NEXT TEST 
Yes : 
see SCLIPLIITATATTALTAATAT ASAT LAT TASTE TT AAA A LATTA T TAA ETA ETAT ALATA AE LASTS 
4288 : SUBR TO GENERATE NECESSARY EA(DF1(MFACL) AND EBISF](MFACO) 
Hoes : EXPNT’S TO FORM ER<8:0> VALUE REQ’D 
4291 : Rl = INPUT ER<8:0> VALUE, (000)->(777) 
4e9e } MFACO = EBISF] EXPNT VALUE 
1233 : MFAC] = EA[DF] EXPNT VALUE 
4295 013334 920127 oD0402 GTEAEB: CMP R1, #402 sER >= 402 ? 
4296 613340 002005 BGE 10$ :BR IF YES 
4297 013342 O20127 000376 CMP Rl, #376 ER <= 376 ? 
4298 013346 003420 BLE 20$ -BR IF YES 
4299 013350 000261 SEC :(377)-(401) RANGE CAN’T DO 
4300 013352 000207 RTS PC ;AND EXIT 
4302 013354 012737 O00200 o026S56 10%: ## MOV #200, MFACI+U *EALDF] = 001«14:07> 
4303 01 020127 o0040e CMP RI #402 AT ER= 402? 
4304 013366 003003 BGT ‘BR IF PAST 
4305 013370 012737 100000 o02646 MOV #100000 MFACO+0 “RESET EBL SF) CNTR 
4306 013376 162737 O00200 OO026b46 118: SUB #200, MFACO+0 :COUNT DOW 
4307 013404 O00e41 cLc 0K RETU “ 
4308 013406 000207 RTS PC ;AND EXIT 
4310 013410 012737 OO00200 O0264 20%: MOV #200, MFACO+0 ‘EBISF] = 001« 14:07) 
4311 013416 005701 TST RI :AT ER=000 
4312 013420 003002 BGT 215 :BR IF Beer. 
4313 013422 005037 002656 CLR MFAC1+0 ;RESET FALDF] CNTR 
4314 013426 062737 O00200 O02656 21$: ADD #200, MFAC1+0 UNT UP 
4315 013434 O00241 CLC ¢OK RETURN 
4316 013436 000207 RTS PC “AND EXIT 


MOS 


PDP-11/60 FP11-E HARDWARE DIAGNOSTIC  MACY11 30(1046) O2-SEP-77 22:41 PAGE 81 SEQ 0083 
DOFPEA.P11 02-SEP-77 17:50 133 IFORK[ (ADD+SUB)*MO1, EXPNT.RANGE.CODE ROM CONTENTS SEQ 0103 

431 METHOD: 

431 ; 

4320 ; ER = EA(DF] - EBISF] 

4321 

4322 000 «OD 001 ' 

4323 ; ees 001 i UP COUNT 

4304 ; 376 377 001 \iy 

4325 ; 377 \ 

43 400 »>=-CAN’T BE DONE 

438 41 / 

4328 ; 402 O01 377 ' 

4325 ; eT ca ' DOWN COUNT 

4330 777 ~—~*O01 002 NY 

ee UL ddadddddddddddddddddddddddddddddddddddddddddddddddddddddddd 

4334 SUBR TO GET CONTENTS OF_RANGE.CODE.ROM, AND 

4335 ; FORM INTO A MICROBREAK TARGET ADDRESS 

4337 Rl = INPUT ER<8:0> VALUE, UNTOUCHED 

4338 R3 = OUTPUT TARGET MICROADDRESS FOR LDUB 

4339 : FPLENF = OO00=F/377=D HFP MODES 

4341 013440 012703 013500 ANGCOD: MOV #40$ ;DATA TABLE PTR 

4342 013444 020123 1$: CMP Rl, Con : (INPUT VALUE) : (TABLE-VALUE) 

4343 013446 O0e402 BLT 25° ‘STOP @ NEXT LARGEST 

4344 O134S0 022323 CMP (R3)+, (R3)+ : BUMP past 2 ENTRIES 

4345 013452 000774 BR :TRY AGAIN 

4346 “POINTING AT NEXT LARGEST - BACKUP 1 ENTRY 

Waa OLMEDO OLeSoS 9950 - nov -B(83) Ra BET eHCD BITC ALTER CODE 

348 pt ea THES 002624 TSTB PLENF ;F-OR-D MO 

4350 013470 001001 BNE BS D 

4351 013472 005003 CLR R3 CODE=0 IF F-MODE 

4352 013474 052603 3S: BIS (SP)+,R3 *FORM COMPOSITE ADDR. 

4353 013476 000207 RTS PC AND DONE 

1338 : TABLE FOR ABOVE: 

4357 : LOW-ER ALTER IFORK[(ADD+SUB)*MO] 

4358 : VALUE CODE MICROADDRESS 

38 : CODE ER<8:0>-VALUE 

4361 013500 000000 OO0000 O00I61 40%: 000, oO, 161 :EQ 000 

4363 013506 000001 OD0000 000162 001, OO, 162 :GTl O01 

4365 013514 00002 OD0000 oD016:! 002, 0, 163 :GT2 002-013 

4367 013522 000014 oo0000 oD01Es 014, 0, 165 :GT3. - O14-030 

4368 013530 000031 000001 000164 031, O01, 164 ;GT3/MGT 031-070 (D/F-MODE) 

4371 013536 000071 OO0000 000164 o71, 0, 164 :MGT 071-377 


4373 013544 9000400 000000 000174 400, 0, 174 :MGT 400-707 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 82 SEG goer 
) 


DOFPEA.P11 02-SEP-77 17:50 733 IFORK[ (ADD+SUB)*#MOJ, EXPNT.RANGE.CODE ROM CONTENTS Q@ O104 
se 0135S2 000710 000001 000174 710, 001, 174 ;MGT/GT3 710-747 (F/D-MODE) 
370 013560 000750 o00000 000175 750, 0, 175 ;GT3 750-764 
nt Lae 013566 000765 o00000 000173 765, 0, 173 ;GT2 765-776 
aaes 013574 000777 o00000 000172 777, 0, 172 ;GT1 777 
izes 013602 007777 ; 7777 ; <END> 
M4 SSISSITTTITTSTTTATAATTESALITTALTTATATAAAT ATTA ETT ET TEAS TSATTAS TAS AT SSS 
4387 








POP-11/60 FPL1-E Ses, DIAGNOSTIC 
DOFPEA. 7:50 


040040 
000006 
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macy 11 30(1046) 02-SEP-77 22:41 PAGE 83 SEQ oogs 
T34 FRACTION, FPINMUX-INBUF-FSPADMUX-FSPAD-FPOUTMUX DATAPATH, VIA “LDF/STF™ SEQ O10 
4 © LKEAKRASEREKK SHS RESA SRS RA ASE REERER RE SSLALE RA LARE RA LA RESALE AAAAALEEE 

kT TEST 34 FRACTION, FPINMUX-INBUF-FSPADMUX-FSPAD-FPOUTMUX DATAPATH, VIA “LOF/STF” 
: THIS TEST USES A FLOATING POINT “LDF/STF” SEQUENCE, RUNNING 

: A SERIES OF DATA PATTERNS THRU THE FP11-E DATAPATH. THE 

: PATH INVOLVED HERE IS: 

: LOF: BM(DMUX) -> FPINMUX(DMUX) -)  INBUF (ASB) 

: > FSPADMUX( INBUF-ARB) -) FSPAD( ASB) 

: STF: FSPAD(A&B) -> FBUSA(ASB) -> FPOUTMUX(A&B) -> BM(BUSDIN) 

: NOTE THAT PREVIOUS TESTS VERIFIED THE EXPONENT DATAPATH USING 

: THE “LDEXP/STEXP™ SEQUENCE. 

REGISTER/LOCATION USE: 

: MFACO+ -EXPECTED F-MODE DATA 

: MFACI+ -RECEIVED F-MODE DATA 

: aco -ACC REFERENCE 

: R3 -( TEMP) 

: RY -COUNTER FOR LOGPS 

: RS -DATA TABLE PTR 

MODULE/ERROR INFO: 

: FNUA/KS 

: CROM/LATCHES, JREG/BUA, FALU.CNTL(A), F.BUS.A-ENABLES, INBUF.A/B 

: FEXP/K9 

: CROM/LATCHES, BUT<2:0>-LOGIC, MULNET.ALU.CNTL(A. SELECT), 

: AR.CLK, FSPAD.WRITE“ENABLE (F} 

: FMUL/K10 

: MOLNET-ALUCA-SELECT), FPOUT.MUX(PORT-O, 1) 

: FALU/K11 

: F.BUS.A(F.MODE), FSPAD(F.MODE), FALU.DATA/CNTL(A), AR(F.MODE), 

: ROUND. BITS(F.MODE), FSPAD. IN. MUX 


+ EHH LEER E LEEK LLL KRALL AA LAA KAKA L AAA E ALARA LEAS RLS ERA LER EARLE 


+6734: SCOPE 


LDFPS #040040 iF -MODE/INTR-OISABL / TRUNCATE 
MOV RY 6 ENT RIES IN DATR TABLE 
MOV #405, RS :PTR TO DAT 
- DATA LOOP ENTERS HERE* 

10S: INC DWLOOP : BUMP CLOCK IN. A.LOOP COUNT 
MOV #MFACO,R3 : INITIAL DAT 
MOV (RS)+, (R3)+ :GET IT FRON TABLE 


MOV (R5)+; (R3)+ INTO MFACO 





COS 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 84 SEQ 0086 
DQFPEA.P11  O2-SEP-77 17:50 T34 FRACTION, FPINMUX-INBUF-FSPADMUX-FSPAD-FPOUTMUX DATAPATH, VIA “LOF/STF” SEQ 9106 

Ques ‘ 

4446 013636 104406 ERRPNT ‘DONT CHANGE DATA IN ERROR LOOP 

wie os ERROR-LOOP-ENTERS-HERE-------- 

4449 013640 ? 060 63$: LDF FPZERO, ACO ) INTO SIGN/ XP ZERAC ACO 

qucd pisedg t 5543 Sp SEoE LDF AE AEG ACS :(04u) IN These BAPE AD'S 

4451 013650 155037 O02656 STF aco MFACL :DATA F ROM M SPAD’S o RU FPOUTM 

4452 013654 105737 TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET THEN HANG IN LOOP 

WHb3 013660 001367 BNE 63$ : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 

44yss “NOW CHECK THE DATA : 

4456 013662 104426 002646 002656 tMP32M .MFACO, MFACL ; (EXPECTED) = (RECEIVED)? 

4457 013670 OO1401 BEQ 405 rY R 

4458 013672 104055 ERROR 5S : NO- SIGNAL ERROR 

4459 -"LDF/STF FRAC DATAPATH ERR™ 

4460 : EXPD ACO = 32.BIT DATA LOADED/EXPECTED 

wel : RCVD ACO = 32.BIT DATA STORED 

4463 013674 077426 303: S08 R4, 10$ ;COUNT ENTRIES 

wed 013676 000414 BR TSt3s $3 ON TO NEXT TEST WHEN DONE 

W466 :=--DATA FOR ABOVE TEST--- 

HH68 013700 177777 ooD000 40S: .WORD 177777,000000 ;WORD-A, ALL 1°S 

4470 013704 125252 oo0000 .WORD 125252, 000000 : 1/0’S 

W472 013710 oS2525 oo0000 .WORD 052525, 000000 ; Ov1'S 

wc 013714 oo0000 177777 .WORD 000000, 177777 ;WORD-B, ALL 1°S 

W476 013720 o00000 125252 .WORD 00000, 125252 : 1/0’S 

W478 013724 o00000 oSe2ses5 .WORD 000000,052525 : Ov1'S 

wuBt 

4482 ij 5 RE RAAE ALAR RARE AERA EEK EEE AEE EERE REAR AERA ERA EERE EREE REEL ES 

4483 STEST 35 FRACTION, 60. BIT DATAPATH, VIA “LDD/STD” 

448s : THIS TEST USES A FLOATING POINT “LDD/STD" SEQUENCE, RUNNING 

4486 : A SERIES OF DATA PATTERNS THRU THE FP11-E DATAPATH. THE 

may : PATH INVOLVED HERE IS: 

448g : LOD: BM(DMUX) -> FPINMUX(DMUX) -> INBUF (ASB) -> FSPADMUX( INBUF-ASB) -> 

4499 :} > FSPAD(A&B) -> AR(A&B)/FBUSA(INBUF-C&D) -> FSPADMUX(AR) -> 

nner = FSPAD(ABB&C8&D) 

ada : STD: FSPAD(A&B&C&D) -> FBUSA(A&B&C&D) -> FRPOUTMUX(A&B8C3D) -> BM(BUSDIN) 

4495 : NOTE THAT PREVIOUS TESTS VERIFIED THE EXPONENT DATAPATH USING 

W436 : THE “LDX/STX" SEQUENCE; AND THE "LDF/STF” PATH, DIRECTLY ABOVE. 

449g $0 meee nn nn 

4499 : REGISTER/LOCATION USE: 
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DQFPEA.P11  Oe-SEP-77 17:50 735 FRACTION, 60. BIT DATAPATH, VIA “LDD/STD” SEQ 0107 
4SO1 ; MFACO+ -EXPECTED D-MODE DATA 
#502 : MFACI+ -RECEIVED D-MODE DATA 
4504 : ACO -ACC REFERENCE 
4S0S : 
4506 : R3 -( TEMP 
4507 : RY COUNTER FOR LOOPS 
4508 : RS -DATA TABLE PTR 
4509 : 
4510 , (|. Ssescesese 
4511 : MODULE/ERROR INFO: 
4S12 : 
4513 : FNUA/K8 
4514 : CROM/LATCHES, JREG/BUA, FALU.CNTL(A), F.BUS.A-ENABLES 
4516 : FEXP/K9 
4517 :} CROM/LATCHES, BUT<2:0>-LOGIC, MULNET.ALU.CNTL(A.SELECT), 
4518 : AR.CLK, FSPAD.WRITE/ENABLE (D: MODE) 
4520 : FMUL/K10 
Hoel : MULNET-ALU(A-SELECT), FPOUTMUX(PORT-2, 3) 
4503 : FALU/K11 
4ySoy : s Bus. A(D.MODE), FSPAD(D.MODE), FALU.DATA/CNTL(A), AR(D.MODE), 
45e6 : ROUND. BITS(D. MODE) 
4527 ° © SHREK KALKKRKK ALEKS KEK AK AK SRA K KALE ERR RAR EA KAKA ELA EAER ERA LES 
1528 013730 oo0004 +4735: SCOPE 
4530 013732 170127 o40e40 LOFPS #040240 iD; MODE, INTR-DISABL/TRUNC 
453 013736 012704 000014 MOV #12.,R4 bata TABLE ENTRIES 
1e3e 13742 012705 014030 MOV #4057 RS ‘PTR a ATA 
4534 -¥DATA LOOP ENTERS HERE 
4539S 013746 005237 od264o 10S: tNnc DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
4536 013752 012703 OO2646 MOV #MFACO, R3 INITIAL DATA 
4537 013756 012523 MOV (RS)+, (R3)+ :FROM TABLE TO MFACO 
4538 013760 012523 MOV (R5)+) (R3)+ : 
4539 762 012523 MOV (RS)+, (R3)+ 
4540 013764 012523 MOV (RS)+' (R3)+ : 
4542 013766 104406 ERRPNT :DONT CHANGE DATA IN ERROR LOOP 
uou3 yo------- ERROR-LOOP-ENTERS-HERE-------- 
4545 013770 172437 003060 63$:  LDD FPZERO, ACO PINIT ACO S/E/F=(0,0,0 
4546 013774 172437 OO02b46 LDD MFACO, ACO ‘DATA THRU FULL bataPaty TO SPAD’S 
4547 014000 174037 O026S6 STD ACO. MFACI sDATA FROM SPAD'S THRU FPOUTMUX 
4548 014004 105737 O0264S TSTB ©LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
HB48 014010 001367 BNE 63$ : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
4551 “NOW CHECK THE DATA 
ySS2 O14Ol2 104425 O0eb46 o026S6 CHPGYN MFACO, MFACL (EXPECTED) = (RECEIVED)? 
4553 014020 OO1401 305 :YES - BR 
4554 014022 194054 ee EROR S4 ?NO - SIGNAL ERROR 
4soS ;"LDD/STD FRAC DATAPATH ERR" 


4556 ; EXPD ACO = 64.BIT DATA LOADED/EXPECTED 


perpen Bt FP11-E he DIAGNOSTIC 
QFPEA 7:50 


Pll 02-SEP-77 
4557 
4558 
4559 014024 077430 
4560 O'4026 OO0460 
4561 
4562 
4564 
4564 014030 177777 
4565 014036 000000 
4566 
4567 O14O40 125252 
4568 014046 000000 
4569 
4570 O140SO oS2525 
4571 014056 000000 
4572 
4573 014060 000000 
474 14066 000000 
4576 014070 000000 
4577 014076 OO00C0 
4578 
4579 014100 oo0000 
4580 014106 000000 
4581 
used O'N1'9 ONNANE 
4583 014116 o00000 
4584 
4585 014120 oo0000 
Wee 014126 000000 
4588 014130 000000 
4589 014136 000000 
4590 
4591 014140 og0000 
4592 OL4146 177777 
4593 
4594 014150 op0000 
4595 O14156 125252 
4596 
4597 O14160 OO00000 
4598 014166 052525 
4599 
4600 
4601 
4602 
4603 
4604 
4605 
4606 
4607 
4608 
4E09 
4610 
4611 


000000 


000000 


000000 


177777 


125eSe2 


052525 


noo000 


oo0000 


000000 


000000 


000000 


000000 


000000 


000000 


009000 


000000 


000000 


000000 


177777 


125252 


052525 


oo0000 


000000 


000000 
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30$: 


40$: 


PAGE 86 
FRACTION, 60. BIT DATAPATH, VIA “LDD/STD” 
RCVD ACO = 64.BIT DATA STORED 


a re ee 
' __ DATA FOR ABOVE TEST--- 
/WORD M1, 0,0,0 ;MORD-A, ALL 1°S 
-MORD AN, 0,0,0 , 10'S 
-WORD AP, 0,0,0 ; O/1's 
/WORD 0,M1,0,0 ;MORD-B, ALL 1’S 
-MORD 0, AN, 0,0 . 1/0°S 
/MORD 0, AP,0,0 ' o/1's 
/WORD 0,0,™1,0 ;MORD-C, ALL 1°S 
/WORD 0,0, AN,0 , 10'S 
/WORD 0,0, AP,0 : a/1's 
-WORD 0,0,0,M1 SWORD-D, ALL 1°S 
-MORD 0,0,0,AN ' 10'S 
/WORD 0,0,0,AP , ev1's 


© KELLER ELLA HELLA LEAL K ALAA AERA LEAL LALLA ALAA ARE LE REL ERLE 


{TEST 


36 FRACTION, FSPAD DATA PATTERNS, ACO-ACS 


THIS TEST RUNS A SERIES OF DATA PATTERNS THRU EACH OF THE FRACTION 
SCRATCHPADS [FULL 60. BITS, D-MODE] ACO - ACS. 


REGISTER/LOCATION USE: 


MFACO+ -INPUT/EXPECTED DATA 
MFAC1+ -OQUTPUT/RECEIVED DATS 


SEG 0088 
SEQ 0108 


FOS 
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4613 ; 

Hele : ACO...ACS -FOR DATA 

4616 : RO -ACC. NUMBER, 0-5 

4617 : RY - 

4618 : RS -DATA TABLE PTR 

4619 : 

4620 $0 een en 

4621 : MODULE/ERROR INFO: 

4Be3 : FNUA/KB 

teed : CROM/LATCHES, JREG/BUA, FALU.CNTL(A), F.BUS.A-ENABLES/EMIT.F 

4626 : FEXP/K9 

4627 : CROM/LATCHES, BUT<2:0>-LOGIC, MULNET.ALU.CNTL(A. SELECT), 

He8 : FSPAD. WRI TE”ENABLE (D. MODE) 

4630 : FMUL/K10 

4631 : (PREVIOUSLY VERIFIED) 

4632 : 

4633 : FALU/K11 

He34 : F.BUS.A(D.MODE), FSPAD(D.MODE), FALU.DATA/CNTL(A), AR(D.MODE) 

4636 : = RKKKKARA KAAS ARAL ERE S KALA H ALLAH AA SA EAA A ARE RA ERA REAL RAR ALLELE 

4637 014170 ooo004 +8736: SCOPE 

433 014172 170127 o40e40 LOFPS #040240  INTR-DISAB/D-MODE/TRUNC 

- ) DATA PATTERNS IN “ACO"---------------- 

4642 014176 ©1270S 014702 10S: MOV #40$,RS :PTR TO DATA 

He43 014202 Os000 CLR RO ;ACC NUMBER CNTR 

4645 -¥DATA LOOP ENTERS HERE 

4646 014204 005237 002640 20S: tNc DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 

4647 014210 012704 O0cb46 MOV ¥MFACO+0, RY ‘INITIAL DATA IN MFACO 

4648 014214 012524 MOV (RS)+, (R4)+ GET WORD-A 

4649 O14216 100421 BMI ils ;IF_-, DONE FOR NOW 

4650 014220 012524 MOV (RS)+, (R4)+ GET WORD-B 

4651 Ol4222 012504 MOV (RS)+; (RY)+ GET WORD-C 

Hebe 014224 012524 MOV (RS)+)(R4)+ :GET WORD-D 

4654 014226 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 

HES ———o ERROR-LOOP-ENTERS-HERE-------- 

4657 014230 172437 O02b46 60$:  LDD MFACO, ACO ; DATA-PATTERN -> acc 

4658 014234 174037 O0?6S6 STD ACO, MFACI "ACC _-> MEMORY 

4659 014240 105737 002645 TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 

He60 014244 001371 BNE 60$ WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 

4662 014246 104425 O0eb46 02656 CMP64M ,MFACO,MFACL (LOADED) = (STORED) ?? 

4663 014254 001753 BEQ 20$ -BR IF A 

4664 O14256 104056 ERROR 56 ELSE FepAp DATA ERROR 

4BES ;"FSPAD DATA ERROR™ 

4666 : ACCHH# = ACCUMULATOR NUMBER (0) -> (S) UNDER TEST 

46657 : EXPD "acc = LOADED/EXPECTED 64.BIT DATA 


46E8 : RCVD ACC = RECEIVED 64.BIT DATA 


GOS 
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014260 000751 208 'NEXT DATA PATTERN 


014262 012705 014702 : »RS ;PTR TO DATA 
014266 005200 INC RO ;BUMP ACC NUMBER CNTR 


-¥DATA LOOP ENTERS HERE* 7 
014270 005237 002640 : HC DWLOOP ;BUMP CLOCK _IN.A.LOOP COUNT 
002646 ges ne ; INITIAL DATA IN MFACO 


(RS)+, (R4)+ 
0143 (R5)+, (RY) + 
014310 O1e5c4 (85)+; (R4Y)+ GET WORD-D 


014312 104406 ‘DONT CHANGE DATA IN ERROR LOOP 


014314 172537 oO2646 : NFAC ACL ;DATA-PATTERN -> ACC 
002656 1. MFAC! :ACC -> MEMORY 
002645 CPt ite “TF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOF 
001371 61$ WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 


014332 104425 O02646 002656 CMP64M = ,MFACO,MFACL (LOADED) = (STORED) ?? 
014340 001753 BEQ 21s ;BR IF _AGREE 
014342 104056 ERROR 56 ;ELSE FSPAD DATA ERROR 


DATA ERROR” 
ACC HEE ACCUMULATOR NUMBER (0) -> (5) UNDER TEST 
EXPD ACC = LOADED/E/PECTED 64.BIT DATA 

RCVD ACC = RECEIVED 64.BIT DATA 


014344 000751 els :NEXT DATA PATTERN 


012705 014702 : #40$,RS ;PTR TO DAT 
005200 RO ; BUMP ACC NUMBER CNTR 


-¥DATA LOOP ENTERS HERE 
005237 o02640 : NC DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
002546 #MFACO+0, RY INITIAL DATA IN MFACO 
(RS)+, (R4)+ ;GE 


(RS)+, (R4)+ 
(R5)+, (R4)+ 
014374 012524 (R5)+, (R4)+ ‘GET WORD-D 


014376 ‘04406 : DONT CHANGE DATA IN ERROR LOOP 


O14400 172637 O02b46 : MFACO,ACe :DATA-PATTERN -> ACC 


002656 5 AC2, MFACI C 
002645 LPTITE :IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
014414 001371 62% ; WITH’ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 


Ol4Y416 0442S 002646 O0265E CMPE4M ,MFACO,MFACL t (LOADED) = (STORED) *? 








014424 
014426 


014430 


014432 
014436 


o14440 


O14S44 
O14S46 


001753 
104056 


000751 


012705 
005200 


012524 
104406 


172737 


104425 


001753 
104056 


000751 


012705 
005200 


005237 


012524 
104406 
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014702 


002640 
002646 


002646 
002656 
002645 


002646 


014702 


002640 
002646 


HOS 


PRACTION, OPSPAD bata BaTTERNS: ACO-ACS 


evil 30(104 
T36 


eee ere ‘Ese. FEPAD DATA ERROR 
CREB a Bara ERROR” 
: ACC### = ACCUMULATOR NUMBER (0) -> ao UNDER TEST 
: EXPD ACC = LOADED/EXPECTED BH. BIT DAT 
: RCVD ACC = RECEIVED 64.BIT DAT 
BR 225 NEXT DATA PATTERN 
» -2-------------- DATA PATTERNS IN “AC3"---------------- 
MOV #40$,R5 ;PTR TO DATA 
INC RO BUMP ACC NUMBER CNTR 
-¥DATA LOOP ENTERS HERE ' 
INC DWLOOP BUMP _CLOCK_IN.A.LOOP COUNT 
MOV ane ACO+O RY j INITIAL DATA IN MFACO 
MOV (RS)+, (R4)+ WO 
BMI 14$ itr -. DONE FOR NOW 
MOV (RED +, (R4)+ GET WORD-B 
MOV (RS)+; (R4)+ :GET WORD-C 
MOV (RS)+; (R4)+ GET WORD-D 
ERRPNT DONT CHANGE DATA IN ERROR LOOP 
;-------- ERROR-LOOP-ENTERS-HERE-------- 
LOD MFACO,AC3 : DATA-PATTERN -> ACC 
STD AC3. MFAC !ACC -> MEMORY 
TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
BNE 63$ : WITH LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
CMPEYM =, MFACO, MFAC1 (LOADED) = (STORED) ?? 
8EQ 23 BR IF AGREE 
E 56 ‘ELSE FSPAD DATA ERROR 
;"FSPAD DATA ERROR” 
: ACCHRS = ACCUMULATOR NUMBER (0) -> {s) UNDER TEST 
: EXPD ACC = LOADED/EXPECTED 64.BIT DAT 
: RCVD ACC = RECEIVED 64.BIT DATA 
BR 23 *NEXT DATA PATTERN 
£ mane nnnnnanennna DATA PATTERNS IN “ACY"---------------- 
MOV #40$,R5 ;PTR TO DATA 
INC RO eu ACC NUMBER CNTR 
-*DATA LOOP ENTERS HERE* 
INC DWLOOP a CLOCK IN.A.LOOP COUNT 
MOV #MFACO+0, RY : INITIAL DATA IN MFACO 
MOV (RS)+, (R4)+ GET WORD-A 
BMI o$ ‘IF -, DONE FOR NOW 
MOV (RS) +, (R4)+ GET WORD-8 
MOV (R5)+) (R4)+ :GET WORD-C 
MOV (RS)+) (R4)+ ?GET WORD-D 
ERRPNT : DONT CHANGE DATA IN ERROR LOOP 


PDOP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77_ 22:41 PAGE 5E0 O35 12 


DQFPEA.P11  Oe-SEP-77 17:50 T36 FRACTION, FSPAD DATA PATTERNS, ACO-ACS 
4781 014550 17273? 002646 64S: LDD ace aca spary Par em -> TEMP 
qos Bideed 153384 IR Red Bk ARC 5 "TEP 
4784 O14S60 174337 002656 STD ACS, MFACL TEMP -> MEMORY 
4785 014564 105737 OG264S TSTB PTITE :IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
1786 014570 001367 BNE ae + WITH/ LINE-CLOCK OFF, 8 FPS(FID=1/FMM=0) 
4788 014572 104425 O02646 O02656 CMP64M =, MFACO, MFACL (LOADED) = (STORED) ?? 
4789 014600 001751 BEQ Oug *BR IF AGREE 
4790 014602 104056 ERROR 56 “ELSE FSPAD DATA ERROR 
479] ;"FSPAD DATA ERROR” 
4792 : ACC### = ACCUMULATOR NUMBER (0) -> (5) UNDER TEST 
4793 : EXPD ACC = LOADED/EXPECTED 64.BIT DATA 
iad : RCVD ACC = RECEIVED 64.BIT DATA 
4736 014604 000747 BR 24S ‘NEXT DATA PATTERN 
4 rr DATA PATTERNS IN “ACS"---------------- 
4799 014606 012705 014702 iss: MOV #40$,RS :PTR TO DATA 
4g00 014612 ooS200 INC RO *BUMP ACC NUMBER CNTR 
4802 -¥DATA LOOP ENTERS HERE* s 
4803 014614 005237 o0eb4O 2s$: {NC DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
4804 014620 012704 O02646 MOV #MFACO+0, RY INITIAL DATA IN MFACO 
4yg0S 014624 012524 MOV (RS)+, (R4)+ GET WORD-A 
4806 O14626 100423 BMI 16$ ;IF _-, DONE WITH THIS TEST 
4807 014630 012524 MOV (RS)+, (R4Y)+ GET WORD-B 
ygo8 014632 012524 MOV (RS)+, (R4)+ :GET WORD-C 
4g03 014634 012524 MOV (RS) +; (RY) + ; GET WORD-D 
4811 014636 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 
48le oe ERROR-LOOP-ENTERS-HERE-------- 
4814 O14640 172637 OO2b46 65S: LDD MFACO, AC2 ‘ paTA- PATTERN -> TEMP 
4815 O14644 174205 STD ace ats :TEMP -> ACC 
4816 O14646 172605 LOD acs, Ace “ACC -> , TEMP 
4817 O14650 174237 OO26Sé STD ACe. MFACL ‘TEMP -> MEMORY 
4818 O14654 105737 O0264S TSTB = LPTITE IF TIGHT LOGP-ON-ERROR SET, THEN HANG IN LOOP 
4819 014660 001367 BNE 65$ WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
4821 O14662 104425 OO2646 OOZES CMP64" ,MFACO,MFACL ; (LOADED) = (STORED) ?? 
4822 014670 001751 BEQ dsg ‘BR IF AGREE 
4823 014672 104056 ERROR 56 “ELSE FSPAD DATA ERROR 
4824 :"FSPAD DATA ERROR” 
4825 : ACC¥## = ACCUMULATOR NUMBER (0) -> (5) UNDER TEST 
4826 : EXPD ACC = LOADED/EXPECTED 64.BIT DATA 
1oSe ; RCVD ACC = RECEIVED 64.BIT DATA 
ige9 014674 000747 BR 25 ‘NEXT DATA PATTERN 
4831 014676 000137 oO1S5254 168: TMP FSPDO1 !EXIT THE HARD WAY 
Mi SIPEPPLPPPIVTTEEDBEEOEPEEPPEEELEDLPALTEEDPEETDEAETAALAAEDPOEDEELEDLES LEG 
4835 ; DATA FOR ABOVE TEST: 
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ear OuCD 000000 O00000 40S: tBooo0co00, tBooc0000000000000 , tBOOvOCCo00G000000 , tso0000coC00C00000 


tet ooooso § o00000 tBO1010000, tB0000000000000000 , t800000C0090000000 , ts0000000000000000 


poe ooc000 00000 +800100000, tBoooc0c0000000000 , tB000c000000000000 , tBooco000000000000 


oO 
_— 
£e 
NN 
la* to 
or 


oo oO 
-_ 


ooo000 000000 +B00000101, t80000000000000000 , t80000000000000000 , tBoo0c000000000000 


oo000s 
000000 
pie oococd 000000 +B00001010, ts0000000000000000,, tBo000000000000000 , tsood00000000000000 


pono oso000 000000 +B00000000, t80101000000000000, tB0000000000000000 , tB00c00000Cc000005 


ev 120000 000000 +B00000000, t81010000000000000, tBococ0c0000000000 , tso000000000000000 


etal 002400 000000 +B00000000, t80000010100000000 , tBoccco00000000000 , teooooo0cCCeo00000 
pone ooso00 000000 +B00000000, t80000101000000000, tBo0onoooo00c00000 , re0000000000000000 


teal 00C1e0 o00000 +B00000000, *B0000000001010000, tBod00000000000000 , tB0000000000000090 


ponoee 000240 000000 +B00000000, t80000000010100000, tBood0000000000000 , ts0000000000000000 


tet ooc00s 000000 +B00000000, t80G00000000000101 , tpoocoo00000000000 , ts00cSa000000000000 
reteatla o0001e 000000 tB00000000, tB80000000000001010, tBood0000000000000 , tsod00000000000000 
pone 000000 050000 +B00000000, tBooo0000000000000 , t80101000000000000 , tso000000000000000 


tell 000000 120000 ¢Booo00000, tBooco000000000000 , t81010G00000000000 , tso000000000000009 


noone 000000 902400 t800000000, tBoooooc0000000000 , *80000010100000000 , tsoddc000000000000 


poones oc0000 005000 tBo0000000, tBocooo00000000000 , t80000101000000000, tsdd00000000000000 


tata 000000 000120 +B00000000, tBO000000000000000 , t80000000001010000, tBoc00000000000000 
ooo0co 000000 o00e40 +B00000000, tBcc000c0000000000, t80000000010100000, ts0d0cg00000000000 
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015130 


015132 
015140 


72 


fr 


nm Sh op & 


015254 
015254 


000000 


000000 
120000 
000000 
002490 
000000 
005000 
000000 
000120 
000000 
000240 
000000 
ooo00s 
000000 
000012 
177777 


000400 


000000 


000000 


000060 


000000 


ooco00 


000000 


000000 


000000 


ooo0c0 


000000 


ooo00s 


000012 


ooo000 


000000 


oooo00 


000000 


000000 


000000 


000000 


000000 
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am 30(1046) O2-SEP-77 22:41 PAGE 92 


FRACTION, FSPAD DATA PATTERNS, ACO-ACS 


tB00000000, tB0000000000000000 , t80000000000000101 , 80000000000000000 
+B00000000 ,, t8000CSG0000000000, t80000000000001010, tBoooco0000000c0000 
+B800000000, tB80000000000000000 , tBo0c0000000000000 , t80101000000000000 
tB00000000, tBoo00000000000000, tBcoc0c00000000000 , t81010000000000000 
+B00000000, tBo000000000000000 ,, t8o000000000000000 , t80000010100000000 
+Boon00000, ts0000000000000000 , tBo000000000000000 , t80000101900000000 
+B00000000, tB0000000000000000,, tBoo00000000000000 , t80000000001010000 
+B800000000 , t80000000000000000, tBococ000000000000 , t80000000010100000 
+B00000000, tB0000000000000000 , tBooooo000ce000000 , t80000000000000101 
+800000000, tBooooo00000000000 , tBo000000000000000 , t80000000000001010 


=j ; <DONE> 


ésppoi: 


; 
of 


‘ 
i 
; 
; 
; 
; 
; 
; 
; 
i 
; 
; 
; 
; 
; 


kT TEST 


BR TST37 TT ;NEXT TEST, THE HARD WAY 
SULTPETELATEAATTAEETA LTTE LAPLET TT ELETAATTAT TA ALED TAAL ED EDDA SESS 


5 HEEL EE EEE EEE ER HEHEHE EE SEE HE SEE IEE SEE SESE EAE EEE EEE EEE 
37 FPINIT/FP.EMIT. (E&F)/FSPAD EXACT. ZERO 


Hrs TEST VERIFIES THAT THE “FP.INIT” FLOW CORRECTLY STORED 
(2 00, OOD ag ig IN THE “EXACT.ZERO" (FSPAD[17]) 

ACC ATOR. NOT T ONLY BITS 65730 a CHECKED HERE, THE 

OTHERS 59°88) 2°01" W WILL_BE_ VERIFIED LAT THEY ARE _N 

DIRECTLY VISIBLE. MS TEST ALSO TNOTRECTCY VERIFIES THE 
“FP.EMIT.F" LOGIC, WHICH WAS U ATE ZEROES. 

THE EXPONENT AND arGh FIELDS ARE ALSO VERIFIED 70 BE "0" AND 


REGISTER/LOCATION USE: 


SEQ 


shod 0114 


DOFPEA-PiLOB- eee izes ale B04 BFP TD Hit EXACT ZERO see ee Bis 


4349 ; MFACO+ -OUTPUT D-MODE DATA, SHOULD BE “EXACT. ZERO” 
4 : ACO -( TEMP) 

uae 

4953 5 een 

4954 : MODULE/ERROR INFO: 

4955 : 

4356 : FNUA/KB 

495 : CROM/LATCHES, JREG/BUA, FALU.CNTL(ZERO,A), FSPAD.ADDR.MUX/REG, 
4958 : F.BUS.A-ENABLES/EMIT.F 

4959 : 

4960 : FEXP/K9 

4961 : CROM/LATCHES, BUT<2:0>-LOGIC 

13be : FSPAD.WRITE/EMABLE(D), =P.EMIT.F 

4964 : FMUL/K10 

4365 } (PREVIOUSLY VERIFIED] 

4967 : FALU/K 

4368 : F. Bus. 10. MODE), FSPAD(D.MODE), FALU.DATA/CNTL(A, ZERO), 

4970 . : © LL KRKEKA SLL LA AALS LAK EE KAAS ERE SAE RAL E REAR AERA LALLA LAE LAA ES 

4371 015256 o00004 +6737: SCOPE 

4373 015260 170127 o40e40 LDOFPS #040240  INTR-DISAB/D-MODE/TRUNC 

4975 015264 104406 ERRPNT ‘DONT CHANGE DATA IN ERROR LOOP 
4376 ,-------- ERROR-LOOP-ENTERS-HERE-------- 

4978 015266 172437 003004 LOD FPALTP. ACO : PRESET OUTPUT TO 4*(0S52525) 
4979 015272 174000 STD aco, acd :COPY ACIDF] -> ACF] 

4980 015274 170400 63$: CLRD ACO *READ FSPAD[17] “EXhCT. ZERO” 
4981 015276 105737 002645 TSTB ~—_ LLPTITE IF TIGHT LOOP-ON-ERKOR SET, THEN HANG IN LOOP 
1a8e 015302 001374 BNE 63$ ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
4984 015304 172400 LOD ACO,ACO ; COPY ACISF] -> ACIDF] 

4385 015306 174037 oO2646 STD ACO; MFACO “ACIDF] -> MEMORY 

4987 015312 104425 OO3060 o0eb46 CMPE4YM ,FPZERO,MFACO ANSWER = (0,0,0,0) 27? 

4988 015320 001401 BEQ tST4O +3 * NEXT TEST IF AGREE 

4989 015322 104107 ERROR 107 ERROR 

4990 ;"FRACTION/CLRD-EXEC/FPEMIT.F pata ERR" 

4331 : RCVD ACO = RECEIVED DATA, EXP’D (000000, 000000, 000000, 000000) 
4993 ' 

4a9e 

4936 ; See TION, FaPAD ADORESSING VIA RIDF) AND RISF] 

ma ;ATEST 40 FRACTION, FSPAD ADDRESSING VIA RIDF) AND RISF] 

4398 THIS TEST VERIFIES THE SCRATCHPAD ADDRESSING FUNCTIONS: 

200) RISF]<3:0> == “O"#FIRB<2:0> AND 

5003 RIDF1<3:0> == “OO"#F IRB<7:6> 


MO9 


PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 94 SEQ 00% 
DQFPEA.P11 02-SEP-77 17:50 T40 FRACTION, FSPAD ADDRESSING VIA RIDF] AND RISF] SEQ O116 
S005 ; ADDRESS MODES IN THE FRACTION SCRATCHPADS. 
7 . HIS TEST LOOK T “1 CONDITIONS IN THE 3_LOW ORDER 

e8he BTS FE Te etal ReaD aboReds PATH. (PROM FIR <> THE SPabe 
5010 5 een 
e011 : REGISTER/LOCATION USE: 
5013 : MFACO+ -INPUT DATA PATTERN 
S014 : MFACI+ -OUTPUT, AFTER ADDRESSING CHELK 
S016 : Aco -( TEMP) 
Bele : sat 
5018 : ACS -( TEMP) 
5019 : 
5020 5 Sewn eenme 
5021 : MODULE/ERROR INFO: 
S022 : 
5023 : FNUA/KB 
se4 : CROM/LATCHES, JREG/BUA, FALU.CNTL, FSPAD.ADDR.MUX/REG, 
5026 : FEXP/K9 
027 : CROM/LATCHES, BUT<2:0>-LOGIC 
5029 : FMUL/K10 
$030 : (PREVIOUSLY VERIFIED] 
5032 : FALU/K11 
2033 : F.BUS.A(D.MODE), FSPAD.ADDR(D. MODE) 
5035 } | LKKKA KAKA AREA SARK AAA KL KALLA ARAL LAER LKR K ARE RA RAKES LEEKS 

036 015324 000004 ¢éTug: SCOPE 

038 015326 170127 o40e40 LOFPS #040c40 t INTR- DISAB/D-MODE/TRUNC 
2033 015332 012704 177600 MOV #177600, R4 “MASK TO ZAP SIGN/EXPNT 
S041 yoeeo-------- RISFJ=FIRB<2:0> ADDRESSING, CHECK FOR STUCK-0’S, BITS<2:0>------------ 
S042 015336 104406 ERRPNT sDONT CHANGE DATA IN’ ERROR LOOP 
SMS i eee ERROR-LOOP-ENTERS-HERE-------- 
S044 015340 172737 003070 sos: (DD FPZEAP,AC3 ;(FPZEAP) -> FIRBC7: &>="11" 
SO4S 015344 174300 STD ac3,aci *FIRB<7:6)="11" -> FIRB<2:0>="000" 
S04 01534 170401 CLRD =. ACL ; ZEROES -> FIRB<2:0)="001" 
5047 015350 170402 CLRD ace ZEROES -) FIRB<2:0)>="010" 
5048 015352 170404 CLRD = ACH ZEROES -> FIRB<e: o> ="100" 
5049 015354 172700 LOD ACO, AC3 *FIRB<2:0>="000" - > FIRB 7x6)=" 11" 
50S0 015356 105737 o0264S TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
5051 015362 001366 BNE 59S : WITH/ LINE-CLOCK OFF, E EPSCE IDET EMneOD 

015364 174337 O026S6 STD AC3, MFACI *FIRB<7:6)>="11" -> MFACL 

5054 015370 040437 002656 BIC RY. MFACI ‘ZERO UNWANTED BITS OF RESULT 

S0SS 015374 104425 003070 o02656 CMPG4YM sEPZERP, MFAC1 :COMPARE (EXPD):(RCVD), FOR EQ/NE 

5056 015402 001401 BEQ *BR IF AGREE 

5057 O1S5404 104007 ERROR ar :SIGNAL ERROR ... IF NOT 

05 ;"FSPAD ADDRS ERROR; RISF]” 

05 : RCVD ACC = RECEIVED ACC AFTER SEQ, EXP’D TO BE (125,AP,AP,AP) 


5060 NOT (0,0,0,0) 


NOS 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 95 SEQ 0097 
DOFPEA.P11 02-SEP-77 17:50 T4O FRACTION, FSPAD ADDRESSING VIA RIDF] AND RISF] SEQ 0117 


5061 
5062 RISF J=FIRB<2:0> ADDRESSING, ‘CHECK FOR STUCK-1 ’S, BIT d 
5063 015406 104406 ERRPNT ;DONT CHANGE DATA IN’ ERRO 
4 pais aer-errene sere 
410 17eH97 : FPZEAP ACO 
174003 Aco,AC3 


AC 
L Ae ACO :0)= : 
002645 LPTITE ‘IF TiGHT LOOP-ON-ERROR SET. THEN HANG IN LOOP 
BNE 60$ : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 


002656 ACO, MFACL  FIRB(7: :6>="00" -> MFACI 
002656 RY, MFACI ; ZERO gr ME BITS OF RESU 
003070 002656 a8 sEPZERP, MFAC1 :COMPARE (EXPD):(RCVD), FOR LEONE 


;BR IF AGREE 
104007 ;SIGNAL ERROR ... IF NOT 


ERROR ar 
;"FSPAD ADDRS ERROR; RISF]” 
RCVD ACC = RECEIVED ACC 70,0) SEQ, EXP’D TO BE (125,AP,AP,AP) 


RISF J=FIRB<2:0> ADDRESSING, CHECK FOR STUCK-1, BIT<2> 
104406 ERRPNT sDONT CHANGE DATA IN ERROR LOOP 
ERROR-LOOP-ENTERS-HERE 
172737 003070 : DD FPZEAP,AC3 ;(FPZEAP) -> FIRB<7:6>="11" 
ac3,ac4 ‘FIRB<7:6>="11" -> FIRES: :0>="100" 


( ACH.AC3 0" -> FIRB<7: 4211" 
002645 LPT TITE ‘IF TIGHT COOP-ON-ERROR SET~ THEN HANG IN LOOP 
61S : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 


015476 002656 AC3, MFACL  FIRB(?: 6>="11" -> MFACI 
015502 002656 BIC RY MFACL :ZERO UNWANTED BITS OF RESULT 
015506 104425 003070 002656 CHP TEBZERP, MFAC1 Pay (EXPD):(RCVD), FOR EQ/NE 
015516 104007 ERROR ar ‘SIGNAL ERROR ... IF NOT 

;"FSPAD ADDRS ERROR; RISF 1” 


RCVD ACC = RECEIVED ACC 70,0) SEQ, EXP’D TO BE (125,AP,AP,AP) 


RIDFJ=FIRB<7:6> ADDRESSING, "CHECK FOR STUCK-0'S, BITS<7:6> 
104406 NT ;DONT CHANGE DATA IN’ ERROR LOOP 


172437 003070 : D EAP, ACO ;(FPZEAP) -> FIRB<7:6>="00" 
172537 :ZEROES -> FIRB<7:6)="01" 
i ZEROES -) FIRB<7:6>="10" 
*FIRB<7:6)="00" -) MFACL 
‘IF TIGHT COOP-ON-ERROR SET, THEN HANG IN LOOP 
; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
002656 B R4, MFAC1 *ZERO UNWANTED BITS OF RESULT 
003070 002656 sFPZERP, MFAC1 ‘COMPARE (EXPD):(RCVD), FOR EQ/NE 
BEQ :BR IF AGREE 
oe :SIGNAL ERROR ... IF NOT 
ADDRS ERROR; RIDF]” 


RCVD ACC = RECEIVED ACC AFTER SEQ, EXP’D TO BE (125,AP,AP,AP) 
te 
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POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 96 SEQ 0099 
DQFPEA.P11 02-SEP-77 17:50 T4O FRACTION, FSPAD ADDRESSING VIA RIDF] AND RISF] SEQ O01i8 


NOT (0,0,0,0) 


uw 
= 
Ca 
N 


5118 
5119 poooo-------- RIDF J=FIRB<7:6)> ADDRESSING, CHECK FOR STUCK-1'S, BITS<7:6)------------ 
Sie0 O1SS66 104406 ERRPNT ;DONT CHANGE DATA IN ERROR LOOP 
1) ) i ii we ERROR-LOOP-ENTERS-HERE -------- 
Slee 015570 172737 003070 63S: {op FP ; ;(FPZEAP) -> FIRB<7:6>="11" 
2163 o1 S74 172537 003060 LOD FPZERO,ACI *ZEROES -) FIRB<7:6>="01" 
: 18660 176637 903060 LOD FPZERO, ACE s ZEROES “+: PIRE7:6)2° 10" 
i DO265 Cc . :&="11" - 
21s? pieeod 12333 pOSes 7295 Hanh a COoP-ON-ERROR SET, THEN HANG IN LOOP 
3187 015614 001365 BNE 63$ : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
S129 015616 040437 002656 BIC RY, MFACL ‘ZERO UNWANTED BITS OF RESULT 
S130 O1S6e2 104425 003070 o02656 CMP4M ,FPZEAP,MFACL “COMPARE (EXPD):(RCYD), FOR EQ/NE 
S131 015630 001401 BEQ "+4 -BR IF AGRE 
S132 015632 104006 ERROR O06 “SIGNAL ERROR ... IF NOT 
5133 ;"FSPAD ADDRS ERROR; RIDE)” 
2134 : RCVD ACC = RECEIVED ACC AFTER SEQ, EXP’D TO BE (i25,AP,AP,AP) 
5136 : ae He 
5137 
aE 
S140 ‘3 KKH AK KKH RASA A AAR EK KEL RE RA AA RAHA AA EE RA AAA LAA RA LAA KAAS RAKE EE 
lal ¥TEST 41 FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING “LOF™ 
5143 : THIS TEST CHECKS THE F/D-MODE WRITE.SECT.FSPADICD] LOGIC, AND 
ola THE FSPAD.SECTICD] FORCE-ADDRESS-17 LOGIC, USING THE FOLLOWING: 
5146 LOF: (-CONVSP) * (F.MODE) -> (FORCE.ADRS.17).FSPAD.SECTICD] 
oti (-UCONVSP) * (F.MODE) -> (-WRITE).FSPAD.SECTICD] 
Bee Oe eee ee ee 
REGISTER/LOCATION USE: 
ACO -INPUT DATA, F/D-MODE 
AC3 -OUTPUT DATA, F/D-MODE 


MFACO+ -ACO IN MEMORY 
MFACI+ -AC3 IN MEMORY 


MODULE/ERROR INFO: 
FNUA/K8 
CROM/LATCHES, JREG/BUA 


FEXP/K9 
CROM/LATCHES, BUT<2:0>-LOGIC, FSPAD.WRITE“ENABLE(F/D) 


FMUL/K10 
[PREVIOUSLY VERIFIED] 


FALU/K11 
FSPAD.WRITE.ENB/ADOR(F /D. MODE) 


ee ee ee ee ee ere ere te te te ee ee Te Te ee et 


5 

Si 
Sl 
51 
$1 
51 
$1 
$1 
$1 
Sl 
51 
51 
Si 
51 
$1 
51 
$1 
$1 
Sl 
Sl 
Sl 
$1 
$1 
51 


NNN OOOO OOMUMUIUIUIUIUIUIUTUT 
WwrreO 


MVM —OWONTMLCWM-OWONMU£ 
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MFAC1+ -AC3 IN MEMORY 


POP-11/60 FPi1-E HAROWARE | DIAGNOSTIC  MACY11 30(1046) 02-SEP-77 22:41 PAGE 97 SEG 0099 
DQFPEA.P11 © Oc-SEP-77 17:50 THI FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING “LDF” SEQ 0119 
173 . 

2123 © = REKAKELSLA REALE SRE LEAK RAKSHA LEAL HALAL LRA RELA KAA LALA LALA LAL AL REESE 

2178 015634 oo0004 tST41: SCOPE 

6177 015636 170127 o40240 LOFPS #040240 : INTR-DISABLE/D- MODE/ TRUNCATE 

2178 015642 172437 003004 LOD FPALTP, ACO : (052525, 052525, 052525,052525) -> ACOLF,B,C,D) 

5180 O1S646 104406 ERRPNT Soowt CHANGE DATA IN ERROR LOOP 

3181 ;-------- ERROR-LOOP-ENTERS-HERE-------- 

Si83 015650 172737 003024 LOD FPALTN, AC3 (125262, 1asese, 125252, 125252) -> AC3IA,B,C,D] 

5184 015654 170001 SETF ‘ENTER F-MODE 

5185 015656 172700 63$:  LOF ACO, AC3 ‘ACOIA,B,0,0] -> AC3IA,B 

S186 015660 105737 o0264S TSTB LPTITE IF TIGHT LOOP-ON-ERROR eet. 1 HEN HANG IN LOOP 

5187 015664 001374 BNE 53$ + WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 

5189 O1S5666 170011 SETD ‘BACK TO D-MODE 

5190 015670 174037 902646 STD ACO, MFACO “GET ACOLIA,B,C,D] -> MFACO 

131 015674 174337 O0c6S6 STD AC3; MFAC1 ; GET AC3IA;B;C;D] -> MFACI 

5193 -¥SEE THAT ACOIA,B,C,D] WAS KEPT’ INTACT 

S194 015700 104425 O02646 003004 CMPE4M .MFACO,FPALTP (052525, 052525, 052525,052525) 7? 

5195 015706 001401 BEQ los 

519 015710 104057 ERROR 57 PEL LSE ERROR 

5197 ;"FSPAD FPCINSTR NODIF TED src-act ERR” 

5198 : HFP© ACO = SRC 64.BIT DATA FOR OPERATION = (AP, AP, AP, AP) 

5135 : RCVD AC3 = ea. BIT DATA Si 2RED AFTER F<->D MODE CONVERT 

5201 jtSee THAT OUTPUT ACC WAS WITTER AS SPECIFIED* 

Sede 015712 104425 002656 003074 10S: CHP MFAC1, FPAPAN (052525, 052525, 125252, 125252) 7? 

S203 015720 001401 tsT42 - NEXT TEST IF ALL’ OK 

S204 015722 104060 be Bor 60 “ELSE ERROR 

S205 :"FSPAD-SECTICD] ADDRS/WRITE-ENABL ERR™ 

S206 : HFPP ACO = SRC 6&4.BIT DATA FOR OPERATION = (AP,AP,AP,AP) 

5207 : RVD AC3 = 64.BIT DATA STORED AFTER F<->D MODE CONVERT 

at 

Sell = SXRKLKEKSLE LALA RES KAA RELA SHEA RAS E RAL AA RA AAA SERA LEA RARE HAA RA AEAREES 

Sele kT TEST 42 FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING “STCFD™ 

5214 : THIS TEST CHECKS THE F/D-MODE WRITE.SECT.FSPADICD) LOGIC, AND 

5215 } THE FSPAD.SECTICD] FORCE-ADDRESS-17 LOGIC, USING THE FOLLOWING: 

5217 : STCFD: (-CONVSP) * (F.MODE) -> (FORCE.ADRS.17).FSPAD.SECTICD] 

5218 } (UCONVSP) * (F.MODE) -> (WRITE).FSPAD.SECTICD] 

Seco Senn 

pee! : REGISTER/LOCATION USE: 

S223 : ACO -INPUT DATA, F/D-MODE 

aed : AC3 -OUTPUT DATA, F/D-MODE 

S226 : MFACO+ -ACO IN MEMORY 





PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 98 SEQ 9100 
DOFPEA.P11 02-SEP-77 17:50 T4e FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING “STCFD” SEG 9120 


MODULE/ERROR INFO: 
FNUA/K8 
CROM/LATCHES, JREG/BUA 


FEXP/K3 
CROM/LATCHES, BUT<2:0>-LOGIC, FSPAD.WRITE/ENABLE(F/D) 


FMUL/K10 
[PREVIOUSLY VERIFIED] 


FALU/K11 
FSPAD.WRITE.ENB/ADDR(F/D. MODE ) 


; 
; 
; 
’ 
; 
; 
; 
: 
: 
; 
; 
; 
; 
; 
; 
; 


= RELA K KKK A KERALA SL LEE RAL K KELL AER RAL ALLL RA RESELL LAER EEE 
015724 00004 ST42: SCOPE 


0157e6 170127 O40240 LDOFPS #040240 t INTR-DISABLE/D-MODE/ TRUNCATE 
015732 172437 003004 LDD FPALTP,ACO : (052525, 052525, 052525, 052525) -> ACOLA,B,C,D) 


015736 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 


015740 172737 003024 L FPALTN,AC3 ; 125282, oe 125252, 125252) -> AC3IA,B,C,D) 
: ACO, AC3 iBCora B,0,0] - 
002645 STB LPTITE - IF OOP-ON 
001374 63$ . 


170011 'BACK TO D-MODE 
174037 002646 ACO, MFACO ‘GET ACOLA,B.C,D] -» MFACO 
764 174337 OOSESE ACS’ MFACI {GET ACSIA,B,C,D] -> MFACL 


-*SEE THAT ACOIA,B,C,D) WAS KEPT’ INTACT 
015770 104425 002646 003004 cHPesM MFACO, FPALTP = (052525, 052525, 052525,052525) ?? 
015776 001401 los OK 
016000 104057 BEROR 57 jELSE, ERROR 
;"FSPAD FP-INSTR MODIFIED SRC-ACC ERR 
: HFPP ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP) 
: RCVD AC3 = 64.BIT DATA STORED AFTER F<->D MODE CONVERT 


-*SEE THAT OUTPUT ACC WAS WRITTER _AS_SPECIFIED# 
104425 On26S6 003010 : CPEHI MFAC1, FPAPOO (052525, 052526, oo0000,0c0000) 7? 
001401 tSsT43 ‘NEXT TEST IF ALL’ OK 


3 , 
Be EROR 60 “ELSE E 
;"FSPAD- SECTICOJ ADDRS/WRITE-ENABL ERR” 
: ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP) 
: Bevb AC3 = 64. “BIT DATA STORED AFTER F<->D MODE CONVERT 


ahha aah lebel bah Shak b Selalahab bab belb beblalehabsbahateh babebabctelab dabbalelalehbolebdelbaiat 
: TEST 43 FRACTION, FSPAD(CD].WRITE/’ADDRS-FORCE: USING “STCDF™ 





E10 


PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 ee: 41 PAGE 99 SEQ D104 
DOFPEA.P11  Oe-SEP-77 17:50 T43 FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING “STCDF” SEQ 0121 

5285 ; THIS TEST CHECKS THE F/D-MODE WRITE.SECT.FSPADICD] LOGIC, AND 

25eo : THE FSPAD.SECTICD] FORCE-ADDRESS-17 LOGIC, USING THE FOLLOWING: 

5288 : STCDF: (-CONVSP) * (D.MODE) -> (-FORCE.ADRS.17).FSPAD.SECTICD] 

5289 : (UCONVSP) * (D.MODE) -> (-WRITE).FSPAD.SECTICD] 

659) ee 

se3e : REGISTER/LOCATION USE: 

5294 : ACO -INPUT DATA, F/D-MODE 

bei : AC3 -OUTPUT DATA, F/D-MODE 

5297 : MFACO+ -ACO IN MEMORY 

5298 : MFACI+ -AC3 IN MEMORY 

5299 : 

5300 tween nnn 

5301 : MODULE/ERROR INFO: 

5302 : 

5303 : FNUA/KB 

5304 : CROM/LATCHES, JREG/BUA 

5306 : FEXP/K9 

5307 : CROM/LATCHES, BUT<2:0>-LOGIC, FSPAD.WRITE/ENABLE(F/D) 

5309 FMUL/K10 

5310 : (PREVIOUSLY VERIFIED] 

5312 : FALU/K11 

5313 : FSPAD.WRITE.ENB/ADDR(F/D. MODE) 

a : 

S316 ee KELL KK KAA KSA LARA AES S KARA ALES EAA ERA LARA AR EAA R AAAS L EAL HK ERA LESE 

5317 016014 900004 +$T43: SCOPE 

5319 016016 170127 o40e40 LOFPS #040240 : INTR-DISABLE/D-MODE/ TRUNCATE 

520 016022 172437 003004 LDD FPALTP, ACO : (052525, 052525, 052525, 052525) -> ACOlA,B,C,D] 

S322 016026 104406 ER™PHT :DONT CHANGE DATA IN ERROR LOOP 

2323 ;--- -----ERROR-LOOP-ENTERS-HERE-------- 

5325 016030 172737 003024 LDD FPALTN, AC3 (125252, 125252, 125252, 125252) -> AC3IA,B,C,D) 

5326 016034 176003 63%:  STCOF ACcO,AC3 ‘ACOIA.B:C,D1 -3 aa 

S327 016036 105737 ocOd264s TSTB. = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 

5328 016042 001374 BNE 63$ : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 

5330 O16044 174037 O0e646 STD ACO, MFACO :GET ACOIA,B,C,D] -> MFACO 

e331 016050 174337 O0ce6S6 STD AC3; MFACI :GET AC3[A,B,C,D] -> MFACL 

5333 -¥SEE THAT ACO[A,B,C,D] WAS KEPT’ INTACT 

5334 O16054 104425 o02646 003004 tMP64m , MFACO,FPALTP ;= (052525, 052525,052525,052525) 7? 

5335 (Ci6062 001401 BEQ Los :BR IF OK 

5336 016064 104057 ERROR 57 “ELSE ERROR 

5337 :"FSPAD FP-INSTR MODIFIED SRC-ACC ERR” 

5338 } HFPP ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP) 

5339 : RCVD AC3 = 64.BIT DATA STORED AFTER F<->D MODE CONVERT 


S340 : 
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POP-11/60 FP11-E HARDWARE DIAGNOSTIC macy 1 30(1046) O2-SEP-77 22:41 PAGE 100 SEQ 9102 
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5341 ,¥SEE THAT OUTPUT ACC WAS WRITTEN AS SPECIFIED* 

S342 O16066 104425 O0e6S6 003074 10%:  ¢MPE4M NFACI, FPAPAN (052525, 052525, 125252, 125252) 7? 

5343 016074 OO14O1 BEQ tST4 +3 NEXT TEST IF ALL OK 

5344 016076 104060 ERROR 60 ERROR 

5345 ;"F SPAD- SECTI CO] ADORS/WRITE-ENABL ERR 

5346 : ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP) 

e347 : RCV AC3 = 64.BIT DATA STORED AFTER F<->D MODE CONVERT 

234g 

$351 : Seer aL TTT TRACTION FSPADICD] WRITE /RODRS-FORCE. USING “LDC 

5352 ; ATES FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING “LDCDF™ 





THIS TEST CHECKS THE F/D-MODE WRITE.SECT.FSPAD[CD] LOGIC, AND 
THE FSPAD.SECTICD] FORCE-ADDRESS-17 LOGIC, USING THE FOLLOWING: 





: LDCOF : (CONVSP) * (F.MODE) -> (-FORCE.ADRS.17).FSPAD.SECTICD] 

: (-UCONVSP) * (F_MODE) -> (-WRITE).FSPAD.SECTICD] 

3 REGISTER/LOCATION USE: 

aco -INPUT DATA, F/D-MODE 

; AC3 -OUTPUT DATA, F/D-MODE 

MFACO+ -ACO IN MEMORY 

; MFACI+ -AC3 IN MEMORY 

MODULE/ERROR INFO: 

FNUA/K8 

CROM/LATCHES, JREG/BUA 

FEXP/K9 

: CROM/LATCHES, BUT<2:0>-LOGIC, FSPAD.WRITE/ENABLE(F/D) 

; FMUL/K10 

: PREVIOUSLY VERIFIED] 

FALU/K11 

; FSPAD. WRITE. ENB/ADDR(F/D. MODE) 

; © PEK KH LEK KLK AKL ELA A SKK AEE SEHK EK KEKE RAR RAH AA ERA A AAA HEA ERA RAKES 
S386 016100 coo004 +éT44; SCOPE 






5388 016102 170127 o40240 LOFPS #040240 t INTR- DISABLE/D-MODE/ TRUNCATE 

piee 016106 172437 003004 LOD FPALTP,ACO ; (052525, 052525, 052525,052525) -> ACOLA,B,¢,D) 
5391 016112 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 

ese j sowonnan ERROR-LOOP-ENTERS-HERE-------- 

5394 016114 172737 003024 LOD FPALTN,AC3 ; (125252, 125252, 125252, 125252) -> AC3{A,B,C.01 
$395 016120 170001 SETF ;ENTER F-MODE 

S396 Olélee 177700 638: LOCDF ACO,AC3 ;ACO[A,8,C,Di -> AC3IA,B,-,-] 
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DOFPEAR.P11 7:50 


520 SP 


02-SEP-77 


105737 
001374 


170011 
174037 
174337 


104425 
001401 
104057 


104425 
001401 
104060 


002645 
002646 
002656 


002646 003004 


002656 003074 


G10 


macy 30(1046) 02-SEP-77 22:41 PAGE 101 SEG 0103 
FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING “LOCDF” SEQ 0123 
TSTB ~—s_ LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LCOP 
BNE bas : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
SETD BACK TO D-MODE 
STD ACO, MFACO GET ACOIA,B,C,D] -> MFACO 
STD AC3; MFAC1 ; GET AC3[A;B,C,D] -> MFACL 


-¥SEE THAT ACO[A,B,C,D) WAS KEPT’ INTACT# 
CMP Poeun iMEACO, ,FPALTP : (Qbe625, OS2525, 052525, 052525) 29 
BEROR c7 iBR SE_ERROR 

:"FSPAD FPCINSTR MODIFIED sRc-act ERR” 

ACO = SRC 64.B1T DATA FOR OPERATION = (AP,AP,AP,AP) 


Bey AC3 = 64.BIT DATA STORED AFTER F<->D MODE CONVERT 
-¥SEE THAT OUTPUT ACC WAS WRITER AS SPECIFIED* 
10S: CNP PYM ,MFACI,FPAPAN s= (052525, 052525, 125252, 125252) 7? 
TSTHS +; ;NEXT TEST "IF ALL’ OK 


BEROR 60 ELSE 
;"FSPAD- SECTI CO] ADDRS/WRITE-ENABL ERR” 

: ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP) 
: BED AC3 = 64.BIT DATA STORED AFTER F<->D MODE CONVERT 


EERIE ERE EEE 
:ETEST 45 FRACTION, FSPAD[CD].WRITE/ADDRS-FORCE: USING “LDCFD” 


THIS TEST CHECKS THE F/D-MODE WRITE.SECT.FSPAD[CD} LOGIC, AND 
THE FSPAD.SECTICD] FORCE-ADDRESS-17 LOGIC, USING THE FOLLOWING: 


LDCFD: (CONVSP) * (D.MODE) -> (FORCE.ADRS.17).FSPAD.SECTICD] 
(-UCONVSP) * (D.MODE) -> (WRITE).FSPAD.SECTICD] 


REGISTER/LOCATION USE: 


ACO ~INPUT DATA, F/D-MODE 
AC3 -OUTPUT DATA, F/D-MODE 


MFACO+ -ACO IN MEMORY 
MFACL+ -AC3 IN MEMORY 


ee ee ee ee ee ee re ee ee Tt 


MODULE/ERROR INFO: 
FNUA/KB 
CROM/LATCHES, JREG/BUA 


FEXP/K9 
CROM/LATCHES, BUT‘2:0>-LOGIC, FSPAD.WRITE”ENABLE(F/D) 


FMUL/K10 
(PREVIOUSLY VERIFIED] 


FALU/K11 


ee ee ee ee re ee | 
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016170 


016172 
016176 


016202 


016204 
016210 
le 


Ol6e4e 
016250 
016252 


02-SEP-77 


oooo04 


170127 
172437 


104406 


172737 


001374 


174037 
74337 


104425 
001401 
104057 


104425 
001401 
104060 


040240 
003004 


003024 
002645 


002646 
002656 


002646 003004 


002656 0030i0 


MA 


SEG 0124 

: FSPAD. WRITE. ENB/ADDR(F/D. MODE) 
; © KEKE KKK KL KRAA KEKE SELES KEES ERAS EASES RAE AA AA RE SEL ELE LEAR ALA RAKLHE 
tST4S: SCOPE 

LOFPS #040240  INTR-DISABLE/D-MODE/ TRUNCATE 

LDD FPALTP, ACO ? (052525, 052525, 052525,052525) -> ACOLA,B,C,D! 

ERRPNT ‘DONT CHANGE DATA IN ERROR LOOP 

jo------- ERROR-LOOP-ENTERS-HERE-------- 

LOD FPALTN, AC3 : (125252, 125252, 125252, 125252) -> AC3IA,B,C,D) 
63$:  LDCFD Aco,AC3 *ACOIA,B.0,0) -$ ACSIA,B,C,D) 

TSTB = LPTITE SIF TIGHT COOP-ON-ERROR SET. THEN HANG IN LOOP 

BNE 63$ + WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 

STD ACO, MFACO GET ACOIA,B,C,D) -> MFACO 

STD AC3) MFACI ;GET AC3IA,B,C,D] -> MFACI 

¥SEE THAT ACOLA,B,C,D] WAS Kerr INTACT 

byPedn iMEACO, ,FPALTP s (O52525, , 052525, 052525,052525) ?? 

EER OR 57 “ELSE ERROR 

;"FSPAD FPCINSTR MODIFIED sRc-act ERR" 

: FPP ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP) 

: Bevb AC3 = 64.BIT DATA STORED AFTER F<->D MODE CONVERT 

-*SEE THAT OUTPUT ACC WAS WRITTEA AS SPECIFIED* 
10S: CNPEHI MFAC1, FPAPOO s= (052525, 052525, ggo00a, ,ooo000) ?? 


H10 


CY11 30(1046) O2-SEP-77 22:41 PAGE 


102 
T4S FRACTION, FSPAD[CD]. fiRi TE /ADDRS-FORCE : USING “LOCFD” 


tST46 33 ; NEXT TEST IF ALL 
bf EROR 60 “ELSE ERROR 
:"FSPAD- “SECTICDI ADDRS/WRITE-ENABL 
ACO = SRC 64.BIT 


ERR” 
DATA FOR OPERATION = (AP,AP,AP,AP) 


RCW AC3 = 64.BIT DATA STORED AFTER F<->D MODE CONVERT 


SEG 0104 


POP-11/60 FP11-E aoa — MACY11 30(1046) O2-SEP-77 22:4] PAGE 103 
T46 Sut PTER/NORM Re see dB as 


DOFPEA.P11 02-SEP-77 K, WITH 
S491 . aa _L une 
bude kT TEST 46 SHIFTER/NORMK, WITH “MNS” 

S494 : THIS TEST VERIFIES THE “NORMK” AR<S9:51> ENCODER, AND SOME OF THE 
549s : “SHIFTER” LOGIC. THE “MNS” INSTRUCTION IS USED fo PLACE A 
tab : VALUE IN THE AR<S9:S1> BITS, AND THEN THE FOLLOWING IS PERFORMED: 
S498 : 1) ESPADIAC1] = EADJ/NORMK( AR<S9:S51> ) PLUS ESPADIACO) 
3499 : THIS FUNCTION CHECKS THE NORMK/EADJ ENCODING. 

5S01 : 2) FSPADLACLI = NORM. SHIFTED( FSPADIACO) ) 

5502 : THIS FUNCTION CHECKS THE SHIFTER/NORMK. CONTROL , AND SOME 
2203 . BASIC SHIFTING (SHIFTER, UPPER 16. BITS ONL 

scos Leen enn nn 

2e08 : REGISTER/LOCATION USE: 

5508 : ACO -MNS/ SHIFT INPUT DATA AC 

2203 : ACI -MNS/ SHIFT OUTPUT DATA (EXPNT, FRAC) AC 

ss11 : MFACO+ -MNS/ SHIFT INPUT DATA (ACO COPY) 

oSle ; MFAC1+ -MNS/ EXP’D SHIFT OUTPUT DATA (EXPNT, FRAC) (ACL COPY) 
223 : MFACe+ -MNS/ RCV’D SHIFT OUTPUT DATA 

sss : RS -DATA TABLE PTR 

5516 : 

5517 teen nnn 

5518 : MODULE/ERROR INFO: 

5519 ; 

5520 : FNUA/KB 

5521 : CROM/LATCHES, JREG/BUA, FALU.CNTL(A,B-SELECT), EADJ, 

pee : F. BUS. E-DRIVERS/ENABLES 

SSe4 : FEXP/K9 

Beep : CROM/LATCHES, BUT<2:0>-LOGIC, SHIFTER. CNTL(NORMK/RIF ) 
55°7 : FMUL/K19 

5528 : TPREVIOUSLY VERIFIED) 

eS2g : 

5530 : FALU/K11 

SS31 : SHIFTER(A/B-LEVELS)-DATA/CNTL, FALU(B.SIDE.DATA), 

ease : FSPAD/FALU/AR(<59:58>), NORMK: ENCODER 

$S34 PTET TT CTT TT TTT TT TT TTT tT TTT ttt ttt tt ttt tit ttt ttt tt ttt tt 
3235 016254 oo0004 +éTug: SCOPE 

S537 Ol6256 170127 o40040 LOFPS #040040 es MODE / TRUNCATE 

5538 Olbebe 012705 016362 MOV #40$.R5 :PTR TO DATA TABLE 

5539 016266 005037 O02650 CLR MFACO+2 :WORD-B ONT EXE D ARE 
SS4O Ol6e7e 005037 0026560 CLR MFAC1+2 

aa 016276 105037 002624 CLRB = FPLENF  F-MODE TYPEOUTS 

5543 -¥DATA TABLE LOOP ENTERS HERE* ° 

SS44 016302 005237 002640 10$: tNc DWLOOP ;BUMP CLOCK IN. a. LOOP COUNT 
SS4S 016306 012537 O02646 MOV (RS)+,MFACO+0 :GET WORD-A OF MNS/ACO 
SS46 Ol63le 100442 BMI TST47 by :NEXT TEST IF ALL DONE 


J10 
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016314 012537 002656 MOV (RS)+,MFACI+0 ;GET WORD-A OF MNS/AC1 
016320 172437 O02646 LDF MFACO; ACO GET EXP=0, FRAC BITS INTO ACO 


016324 104406 ERRPNT ‘DONT CHANGE DATA IN ERROR LOOP 


016326 172537 003004 FPALTP,ACI : 1 TO (AP,AP.-.-.) 
016332 170004 : : 11<-NORMK(FLACO}-LEFT2) 

: 1}<-0-PLUS-EADJ‘F[ACO]-L2) 
016334 105737 002645 LPTITE : 'GHT LOOP-ON-ERRuR SET, THEN HANG IN LOOP 
016340 001374 63% : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 


016342 174137 OO02666 AC1,MFACe t STORE RESULT IN MEMORY 


016346 023737 O026S6 002666 MFAC1+0, MFACe+0 t (EXP? D-WORDA)=(RCV’ D-WORDA) ? 
016354 001752 10$ ;YES - GO FOR NEXT P 
016356 104061 ERROR 61 ELSE ERROR IN EXPNT 08 FRAC 

;"NORMK-EADJ/SHFTR ERR™ 

: HFPP ACO = INITIAL 32.BIT ACO FOR MNS (FROM TABLE) 

; EXPD AC] = EXPECTED ACI] AFTER MNS, EXPNT=EADJ/FRAC=(200, 0) 
; RCVD ACL = RECEIVED ACI AFTER MNS’ 


016360 000750 BR 10$ : TRY AGAIN 
SASELLITELTTLILTTTT LATTES I LALLAL TAT TTET ASAD EDAATAA SATS ET ADELE LED 


‘DATA FOR ABOVE TEST: 


-INITIAL-ACO- -EXP’D-ACI- EXPNT FRACTION 
EXPNT/FRAC EXPNT/FRAC ;EADJ -SHIFT- 


01636e 000100 000200 : 00000+100, 00200+000 : RITE-1 

016366 090040 000000 00000+040, 00000+000 ; NONE-O 

016372 000020 077600 o0000+0e0, 77600+000 ; LEFT-1 

016376 000010 077400 00000+010, 77408 300 ; LEFT+2 

016402 000004 077200 00000+004, 77200+000 : LEFT-3 

016406 o00002 077000 00000+00e, 77000+000 ; LEFT-4 

016412 000001 077100 00000+001, 77000+ 190 ; LEFT-48NORMK-OVF 
O16416 177777 oj ; DONE 


© LEKLKAE ERA AAS E RARER ERK A SRA A SHAKES RKA LAA KARL RAAA RA ARAA EKA EAE LE 
iT TEST 47 SHIFTER, LEFT(2+4) OF (200,0,0,0) 


THIS TEST PERFORMS A FULL 64. BIT “LEFT/NORMALIZATION” SHIFT THRU THE 
; SHIFT TREE, USING THE “MNS” INSTRUCTION. THE DATA EMPLOYED IS: 


(200.000000.000006.000000) 





* 
Ca 
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DQFPEA.P11 02-SEP-77 17:50 T47 SHIFTER, LEFT(2+4) OF (200,0,0,0) SEQ 0127 


5603 
S604 WHICH SHOULD COME OUT TO BE ALL ZEROES, AFTER SHIFTING. THIS TEST IS 
LOOKING FOR ANY FLOATING LINES IN THE SHIFT TREE. 


S608 ‘ REGISTER/LOCATION USE: 

5610 : Aco -MNS/ SHIFT eur DATA A 

geil ; ACI -MNS/ SHIFT OUTPUT DATA FEXPNT, FRAC) AC 

oat : MFACO+ -MNS/ RCV’D SHIFT OUTPUT DATA 

5615 $0 eee n 

5616 : MODULE/ERROR INFO: 

5617 : 

5618 : FNUA/KB 

a) : CROM/LATCHES, JREG/BUA, FALU.CNTL(A,B-SELECT), EADJ 

S621 : FEXP/K9 

Ra : CROM/LATCHES, BUT<2:0>-LOGIC, SHIFTER.CNTL(RES.ROM/NORMK/RIF ) 
Sbe4 : FMUL/K10 

S625 : PREVIOUSLY VERIFIED] 

5626 : 

5627 : FALU/K11 

5628 : SHIFTER(A/B-LEVELS)-DATA/CNT., FALU(B.SIDE.DATA), 

2a : FSPAD/FALU/AR(<59:S58>,<2:0)°, ” NORMK. ENCODER 

5631 ET TE rte ttitrt ttt tit tite titi tt titi ttt tit ttt tt titt ttt ttt tt 

Sb3e 016420 oo0004 éTy7: SCOPE 

5634 Ol6422 170127 oO40240 LOFPS #040240 : INTR-DISABL/D- MODE /TRUNC 

a 016426 170400 CLRD ACO : INPUT = (200,0,0,0) 

S637 O16430 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 
a4 soccen--- ERROR-LOOP-ENTERS-HERE-------- 

5640 016432 172537 003004 LOD FPALTP,AC1 : OUTPUT CaOSESES } @ START 
S641 016436 170004 638: MNS :((ACO-L2)-L4) >» ACI 

Sé4¥2 O16440 105737 O0264S TSTB LPTITE : IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
rug O16444 001374 BNE 635 ; WITH’ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
S645 O16446 174137 O02646 STD AC1 .MFACO jGET RESULT TO MEMORY 

S646 O164Se 104425 O02646 003154 CMP64M NF ACO, FPEM4Z =(077000,0,0,0)?? 

S647 O16460 001401 BEQ TST $3 NEXT TEST {FO 

S648 Ol646e 104062 ERROR b> ELSE ERROR - FLOATING DATA LINE 
S649 :“SHFTR L(2+4) OF ZERO ERR 

ae : RCVD ACI = SP CETVED ACL AFTER MNS OF (0,0,0,0) IN FRAC 
5652 ; 

eee 

S6SS eer ttt eee teeter ittttttittiit 

epes : ATEST Ja) SHIFTER, RITE(1.-11.) OF (0,0,0,0) 


5658 : THIS TEST PERFORMS A FULL 64. BIT “RIGHT/ALIGNMENT” SHIFT THRU THE 


POP-11/ , FP11-E HARDWARE D — 


DOFPEA. 


016464 
016465 


016472 
016476 


016534 


O2e-SEP-77 17: 


000004 
170127 


012701 
012702 


170004 
174100 
104406 
172537 


001374 


000016 


002640 


003004 
002645 


L10 
TSO, “SuiPTeR, ROTEC1.-11.) OF (0,0,0,0)° EEO Bize 


SHIFT TREE, USING THE “MAS” INSTRUCTION. THE DATA EMPLOYED IS: 
(000. 000000. 000000. 000000) 


WHICH SHOULD COME OUT TO BE ALL ZEROES, AFTER SHIFTING. THIS TEST IS 
LOOKING FOR ANY FLOATING LINES IN THE SHIFT TREE. 


REGISTER/LOCATION USE: 


ACO -MAS/ SHIFT INPUT DATA AC 

ACI -MAS/ SHIFT OUTPUT DATA (EXPNT, FRAC) AC 
MFACO+ -MAS/ RCV’D SHIFT OUTPUT DATA 

Rl -SHIFT CNTR 


r11. 
-MAS/EXPNT SHIET CODE (= SHIFT.CNTR-1+4) 


MODULE/ERROR INFO: 
FNUA/K8 
CROM/LATCHES, JREG/BUA, FALU.CNTL(A,B-SELECT), EADJ 


FEXP/K9 
CROM/LATCHES, BUT<2:0>-LOGIC, SHIFTER. CNTL(RES.ROM) 


FMUL/K10 
(PREVIOUSLY VERIFIED] 


FALU/K11 
SHIFTER(A/B-LEVELS)-DATA/CNTL, FALU(B.SIDE.DATA), 
FSPAD/FALU/AR(<59:58>,<2:0)), " NORMK. ENCODER 


> grerremrectateeareecuaiertmin anaes eoei 
TSO: 


lee ee eh hh i ee ie a ee ee i ee ee ee ee ee ee 


SCOPE 
LDFPS wo4deHO ! INTR-DISABL/D-MODE/TRUNC 
MOV #11., ‘SHIFT CTR _-R1. 
MOV #14. ‘Re *EXPNT VAL(IE = (SHIFT-1)+4 
-¥DATA LOOP ENTERS HERE* ’ 
10S: INC DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
CLRD ACO ; (200 0.0.0) -> FSPAD(O] 
CLRD 3 ACL. :ZAP SIGNL1) TO (0) 
LOEXP  Re,ACO SET ESPADIO]<5:0> = SHIFT-CODE+4 
MNS : (FSPADIO]-L6) -> FSPAD[1], E[OJ-4 -> Ef1) 
STD AC1,ACO SET FSPAD(O}<S9:00) = ZEROES 
ERRPNT DONT CHANGE DATA IN ERROR LOOP 
oe ERROR-LOOP-ENTERS-HERE-------- 
LDD FPALTP,ACI : PRESET ACI= (4#052525) 
63$: MAS ?(ACO-R11./R1.) -> ACL 
TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET. THEN HANG IN LOOP 
BNE 63$ > WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 


M1 
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DOFPEA.P11  O2-SEP-77 17:50 TSO SHIFTER, RITE(1.-11.) OF (0,0,0,0) SEQ 0129 

5715 

S716 016536 174137 O02646 STD AC1, MFACO GET RESULT IN MEMORY 

2612 Oi bade Aouues 002646 003154 cHPoYN sfEACO, FPENHZ igh0CeORD, ,0,0,0)?? 

5719 016552 104063 ERROR 63 ELSE ERROR - FLOATING DATA LINE 

5720 ;"SHFTR R(11.-1.) OF ZERO ERR 

5721 : SHIFT = SHIFT VALUE EMPLOYED, 1.->11. >13 

5728 : RCVD ACI = RECEIVED ACI AFTER MAS OF (0,0, 0. 0) WITH ABOVE SHIFT 
72e4 016554 005302 20$- DEC Re ?NEXT SHIFT VALUE CODE 

5766 016556 077127 SOB R1, 10S :COUNT LOOP R11.-R1. 

ae 

5729 ; © KELL EKAALL LRA ALE RAL LH ALLA LA AA RELA A AAA RAL AA ALLA AAA LARA LASALLE 

5730 : eTEST Sf FRACTION, FALU FSPAD.IN.MUX BIT(59:58) 

5732 THIS TEST CHECKS THAT BITS<59:58> OF THE FRACTION DATAPATH 

5733 ARE SET TO “Ol” ON A “LDF” INSTRUCTION. THIS SHOULD BE DONE 

5734 AUTOMATICALLY BY THE “FSPAD.IN.MUX” ON THE “FALU™ BOARD. 

5736 THE “HIDDEN BITS” <S9:58> ARE EXAMINED VIA USING THE “MAS” 

5737 ; INSTRUCTION AND THE SHIFTER TO SHIF T/RIGHT . 3. NOTE THAT AN 

5738 ; ERROR IN THIS TEST MOST LIKELY IS DUE TO A ar euLt 7h 

5739 BITS<59:58> OF THE FSPAD.IN.MUX: HOWEVER, T IN 

2740 ; THE UPPER BITS OF THE SHIFTER CuLD ALSO’ CENERATE SUCH AN ERROR. 

5742 ainosanniniaied 

Sat ; REGISTER/LOCATION USE: 

5745 MFACO+ -INITIAL DATA PATTERN 

57 ; MFACI+ -EXPECTED RESULT, AFTER “MAS” 

Tal ; MFACe+ -RECEIVED RESULT’ (ACL) AFTER “MAS” 

5749 aco -INPUT “LDF” ACCUM 

5750 ; ACI -OUTPUT ACCUM FOR RESULT, AFTER SHIFT 

5752 ---------- 

5753 ; MODULE/ERROR INFO: 

5754 

5755 ; FNUA/KB 

2738 ; CR. ‘LATCHES, JREG/BUA, FALU.CNTL(A,B-SELECT), EADJ 

5758 FEXP/K9 

2733 ; CROM/LATCHES, BUT<2:0>-LOGIC, SHIFTER. CNTL(RES.ROM) 

5761 FMUL/K10 

57be ; [PREVIOUSLY VERIFIED] 

5764 FALU/K11 

5765 ; FSPAD. IN. MUX(<S9:58>), SHIFTER(A/B-LEVELS)-DATA/CNTL, 

5766 ; FALU(B.SIDE.DATA), 

3787 FSPAD/FALU/AR( <59:58>,<2:0>), NORMK.ENCODER 

57693 . + LEXAR ALARA KALA RAL L ELLA K LAE LAER EL AL AALS RELA SARA ARAL ALL ARALARLLE 
5770 O16560 OO0004 +4151: SCOPE 


N10 
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DQFPEA.P11 © O2-SEP-77 17:50 TS1 FRACTION, FALU FSPAD.IN.MUX B1T(59:58) 130 
5771 
S772 016562 1701 004 LOFPS 4 AB/ E/TRU 
2553 1 2b6 7 8400 002646 MOV $405400+000, MFACO+0 HANTS BArae EB FoR Nfase- -SHIFT/RITE-3 
roe i ? moos 002656 Sov 307 7o00+020 MFAC1+0 'EXP’D DATA, AFTER MAS: EXPNT/EADJ=(-3) 
erie Bi eeee phen as pase CLR wer eioe , : ; ; o 
5778 Olb612 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 
2903 ,-------- ERROR-LOOP-ENTERS-HERE-------- 
5781 016614 172437 O0264%6 63$:  LOF MFACO, ACO t INITIAL DATA LOAD THRU FSPAD. IN. MU 
S782 016620 105737 OO264S TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN THANG IN LOOP 
5783 016624 001373 BNE 63$ ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
5785 016626 170401 CLRF ACI ZAP OUTPUT AC 
5786 016630 170007 MAS DO THE (ACO)-RITE-3 -> ACI 
5787 016632 174137 O02666 STF AC1,MFAC2 ; SAVE IN MEMORY 
5789 016636 104426 O02656 002666 CMP32M ,MFACI,MFAC2 (RECEIVED) = (EXPECTED) ?? 
5790 016644 001401 BEQ ISTSe ss jNEXT TEST IF AGREE 
5791 016646 104071 ERROR ‘HIDDEN BITS<59:58)> INSERT ERROR 
5792 /SFSPAO. 1N.m MUX INBUF-PORT E 
5793 : HFPP ACO = LOADED DA Ro ~ 
5794 : EXPD ACI = EXPECTED DATA FROM ACI AFTER MAS/RITE-3 
735 : RCVD ACL = RECEIVED DATA FROM ACL AFTER MAS 
ee 
57939 = LEER E RE RLAL ARR RASA E AA RE RARE AERA ERE LKRA RARER AA LH KA AA REL HAA EEE 
5800 kT TEST Se FPINIT/FP.EMIT.F/CLRX EXACT.ZERO “O1" IN BIT(S9:58) 
5802 : THIS TEST CHECKS THAT BITS<59: S8> OF THE FSPADI17] “EXACT. ZERO” 
803 : WERE Te FPINIT” FLOWS. THIS SHOULD BE DONE 
804 } VIA THE “FP.EMIT.F™ FACILITY. 
5806 : THE “HIDDEN BITS" <S9:S8> ARE EXAMINED VIA USING THE “MAS” 
5807 : INSTRUCTION AND THE SHIFTER TO SHIFT/RIGHT.3. NOTE THAT AN 
5808 : ERROR IN THIS TEST Mos LIKELY IS DUE TO A FAULT IN 
5809 : BITS<S9:S8> OF THE FSPAD.IN. HOWEVER, T IN 
3810 : THE UPPER BITS OF THE SHIFTER R COULD ALSO’ GENERATE SUCH AN ERROR. 
S812 5 eee 
3813 : REGISTER/LOCATION USE: 
5815 : MFACO+ -EXPECTED RESULT, AFTER “MAS” 
5816 : MFACI1+ -RECEIVED RESULT’ (AC1) AFTER “MAS” 
5818 : ACO -INPUT “CLRF™ ACCUM 
2819 : ACI -OUTPUT ACCUM FOR RESULT, AFTER SHIFT 
aad |. Sesame wwe 
° / : 
5823 : 
5824 : FNUA/K8 
5825 : CROM/LATCHES, JREG/BUA, FALU.CNTL(A,B-SELECT), EADJ, FP.EMIT.F 


Bll 


POP-11/60 FP11-E HARDWARE. DIAGNOSTIC  MACY11 30(1046) 02-SEP-77 22:4i PAGE 109 SEG O111 
DQFPEA.P11  Oe-SEP-77 17:50 TSe2 FPINIT/FP.EMIT.£/CLRX EXACT.ZERO "Ol" IN BIT(S9:58) SEQ 0131 

5827 ; FEXP/K 
p8e8 ; CROM/LATCHES, BUT<2:0)-LOGIC, SHIFTER. CNTL(RES.ROM) 
5830 FMUL/K19 
5831 (PREVIOUSLY VERIFIED) 
5832 

33 FALU/K11 

34 ; FSPAD. IN. MUX(<S9:58>), SHIFTER(A/B-LEVELS)-DATA/CNTL 
5835 : FALU(B.SIDE.DATA), FSPAD/FALU/AR(<S9:58>,<2:0>), NORMK.ENCODER 
Bed ; © RX SKRKARE SRK ARA SLL SRE EELS RELA ARAL KA REALL AERA KERALA ARAL EAA L ALLELES 
5838 016650 000004 té152: SCOPE 
S840 016652 170127 o40240 LOFPS #040240  INTR-DISAB/D-MODE /TRUNC 
S841 O166°S 012737 077220 o0eb46 MOV #077200+020, MFACO+0 -EXP’D DATA, AFTER MAS; EXPNT/EADJ=(-3) 
S842 016664 005037 002650 CLR MFACO+2 : 
5843 016670 005037 O02652 CLR MFACO+4 } 
Sey 016674 005037 O002654 CLR MFACO+6 : 
S846 016700 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 
BBY ,a------- ERROR-LOOP-ENTERS-HERE-------- 
5849 016702 170400 63$: CERD aco READ EXACT. ZERO 
5850 016704 176427 177602 LDEXP  #<2-200>,ACO :MAS/EXPNT FOR RITE.3 
5951 FSPADIACO) OR.EXACT-ZERO_->_FSPADIACO) 
S852 016710 105737 002645 TSTB ~—_ LPTITE TF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
5853 016714 001372 BNE 63S ; WITH/ LINE-CLOCK OFF, 8 EPS(FID=1/FMM=0) 
5855 016716 170007 MAS !D0 THE (ACO)-RITE-3 -> ACL 
S856 016720 174137 O026S6 STD AC1,MFACL ; SAVE IN MEMORY 
5858 016724 104425 O02646 oOD26S6 CMP64M ,MFACO,MFACL j (RECEIVED) = CEXPECTED) 29 
5859 016732 OO14D1 BEG tsTs3 +; NEXT TEST IF AGREE 
5860 016734 104110 ERROR 110 HIDDEN BITS«S9: :S8> INSERT ERROR 


;"FPINIT/CLRO/LDEXP_81T<59:58) INSE 
: EXPD AC] = EXPECTED DATA FROM ACL AFTER MAS/RITE-3 
: RCVD ACL = RECEIVED DATA FROM ACI AFTER MAS 


5 EEK EERE RARE EERE REE TERETE EE EE EEE SETAE EEE EE ESE EEE EERE 
te TEST 53 SHIFTER, RITE(4,5,6,7/7i1,9)(MAS] RIPPLE-A-1 


THIS TEST RIPPLES A “1” THRU THE SHIFT TREE (USING THE “MAS” 
INSTRUCTION) TESTING FOR THE CORRECT SHIFT VALUE DECODE (VIA 
PRE.SHIFT.RESIDUE.ROM), AND ANY STUCK LOW/HIGH DATA LINES. 


FIRST THE A.SHIFT.LEVEL IS HELD CONSTANT (AT +4), AND 

; THE B.SHIFT.LEVEL VARIED FROM +0/+17+2/+3. PART’ TWO 
HOLDS THE B.SHIFT.LEVEL CONSTANT (AT +1), AND VARIES THE 
A.SHIFT.LEVEL AS +0/+8. 


REGISTER/LOCATION USE: 
ACO -MAS/ SHIFT INPUT DATA AC 





eGV—————————————K——K—K—K€|E<_e—eEeEeE—E~—~—~—~—~—~—~&—=x—&~&x~—=—&—~—&—&z—{£{&{—————————————————— 
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POP-11/60 FP11-E HAROWARE | DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 110 SEQ O112 
DQFPEA.P11  Oc-SEP-77 TS3 SHIFTER, RITE(4,5,6,7/1,9)(MAS) RIPPLE-A-1 SEQ 0132 
oee4 ; ACL -MAS/ SHIFT OUTPUT DATA (EXPNT, FRAC) AC 
cses : MFACO+ -MAS/ SHIFT INPUT DATA (ACD COPY 
5886 : MFAC1+ -MAS’ EXP’D SHIFT OUTPUT DATA (EXPNT, FRAC) (ACI COPY) 
S887 : MFAC2+ -MAS/ RCV’D SHIFT OUTPUT DATA 
5889 : R1 -MAS/ EXPNT. SHIFT. CODE (= SHIFT. VALUE-1) 
5890 : R2 “HIDDEN. BIT. MASK, WOR D.A 
5891 : R3 .B 
5892 : RY -SHIFT VALUE (tent SHIFT) 
5893 : RS -DATA TABLE PTR 
5894 : 
5895 [ (.j. sseccesecs 
5896 : MODULE/ERROR INFO: 
5897 : 
5898 : FNUA/KB 
5893 : CROM/LATCHES, JREG/SUA, FALU.CNTL(A,B-SELECT), EADJ 
S901 : FEXP/K9 
$302 : CROM/LATCHES, BUT<2:0>-LOGIC, SHIFTER. CNTL(RES.ROM) 
5904 : FMUL/K10 
5905 : (PREVIOUSLY VERIFIED) 
5906 ; 
5907 : FALU/K11 
5908 : SHIFTER(A/B-LEVELS)-DATA/CNTL, FALU(B.SIDE.DATA), 
5303 : FSPAD/FALU/AR(<59:58>,<2:0>), NORMK. ENCODER 
S911 : = RHE KKK A KEK SEKKEK REELS AAA LA LA ARERAES LA LARL RSL RRALHE RRA RAKE LRA EE 
ple 016736 oo0004 +8753: SCOPE 
5914 016740 012737 oO000b2 001342 MOV #50. ,STIMES 50. ITER. OF THIS TEST 
5915 01674 170127 o402e40 LOFPS #040240 : INTR-DISABL/D-MODE/TRUNC 
5316 016752 012705 017144 MOV #40$, RS ;PTR TO DATA TABLE 
5918 - xDATA TABLE LOOP ENTERS HERE* 
591$ 016756 012504 10S: Mov +,R4 ;GET NEXT SHIFT VALUE 
5920 016760 100530 BMT fereq’ $3 “DONE WHEN = -1 
5921 016762 012502 MOV (RS)+,Re2 ;GET WORD (A.B) HIDDEN-BIT 
5922 016764 012503 MOV (RS)+°R3 MASK (AFTER SHIFT) 
5923 016765 172427 LOD (PC)+, ACO  MFACO IS INITIAL DATA: 
5924 016770 000100 “WORD 100 FRAC(300,0,0,0) 
S925 016772 174037 Oo02b46 STD aco MFACO 
5926 016776 170437 O026S6 CLRD FaCl *MFACL IS EXPECTED RESULT: 
$927 017002 012537 Oo02656 MOV CRS), MFAC1+0 : FRAC(A-TABLE,8-TABLE,0,0) 
5928 017006 012537 O0c660 MOV (R5)+,MFACI+2 : 
5929 017012 010401 MOV R4,R1 j EXPNT SHIFT VALUE 
5230 017014 005301 DEC Ri’ ; (SHIFT~1) 
5932 -#LOOP ON THIS SHIFT VALUE, RIPP{E-A-1 IN FRAC<S9:00)* 
S933 017016 005237 o02640 115: INC DWLOOP ;BUMP CLOCK IN.A.LOOP COUN 
5934 017022 172437 O0cb46 LDD MFACO,ACO *FRAC(S9: Og) =01 WHEN 57: oo ooo 
5935 017026 176401 LDEXP Rl Ach ?EXP<S:Q>=SHIFT CODE 
5936 017030 050237 o0e6S6 BIS R2;MFACI+0 INSERT SHIFTED-HIDDEN-BIT 
5337 017034 050337 O02660 BIS R3, MFACI+2 : IN EXPECTED FRAC, WORD-A/B 








PDP-11/60 FP11-E HARDWARE DIAGNOSTIC 
02-SEP-77 17:50 


DQFPEA.P11 
5939 017040 
S940 
5941 
S342 017042 
S943 017046 
S944 017050 
S345 017054 
S346 
S947 017056 
5348 0170 
S949 
5950 017066 
$951 017074 
$9Se 017076 
5953 
5954 
S955 
5956 
5957 
5958 
5959 
5960 017100 
5961 017106 
596e 017110 
5963 017116 
5964 017122 
5965 017126 
S966 017134 
5967 017142 
5968 
5969 
5970 
$971 
5972 
5973 
5974 
3975 017144 
5976 017152 
5977 
2378 017156 
$979 017164 
5980 
5981 017170 
5982 017176 
5983 
5984 017202 
5985 017210 
5986 
5987 017214 
5988 017222 
5989 
5990 017226 
$991 017234 
5992 
5393 017240 





104406 


174137 
104423 


104425 


001401 
104064 


032737 


000725 


000004 
000004 


000005 
onoode 


000006 
000001 
000007 
000000 
000001 
000040 


000011 
000000 


177777 





003004 
002645 
002666 
002666 
002656 


000001 
177600 


177777 


0U0010 
000000 


oooco4 
000000 
000002 
000000 


000001 
100000 


000100 
000000 


000000 
020000 


OG2666 


002654 
002656 


OO2646 
002656 


000000 


000000 


000000 


000000 


000000 


040000 


MACY11 30(1046) 
TS3 


63$: 


20s: 


LLL 
DATA FOR ABOVE TEST: 


. 
s 
. 
5 
° 
b 
. 
, 


40$: 


ERRPNT 
,-------- ERROR-LOOP-ENTERS-HERE------- 
LOD FPALTP,ACL t PRESET OUTPUT=(4*0S2525) 
mas : (ACO-SHIFTED)->ACI 
TSTB = LPTITE IF TIGHT LOOP-ON-ERROR 
BNE 63$ 
STD ACL, MFAC2 ;GET RESULT IN HENORY 
FIXFRA ,MFAC2 :(000) -> SIGN 
CMP64YM ,MFACI,MFAC2 : (EXP’D) 
BEQ 20$ :B K 
ERROR 64 apittse MAS-SHIFT RIPPLE-A-1 
;"SHFTR, NAS-RITE RIPPLE-A-1 
SHIFT SHIFT VALU RR NPLOYED: ALL ARE RIGHT SHIFTS 


ASH64 


ASHEY4I 
BR 


RIGHT 
SHIFT 


02-SEP-77 22:41 PAGE 1 
SHIFTER, RITE(4,5,6,771,9) [MAS] RIPPLE-A-1 


EXPD ACI = 64.BIT 


;DONT CHANGE DATA IN ERROR LOOP 


64.BIT INITIAL ACO FOR MA 
EXPEC’D DATA SETER ABOVE MAS SHIFT EMPLOYED 


7EXP 
INSERT at Og) FROM “EADJ” 


RCVD ACL = 64.BIT RECEIVED SHIFTED VALUE 


5 EXT SHIFTED VALUE* 
#B1TO,MFACO+6 


1 
#177600, MFAC1+0 
Re, MFACI+0 
R3’ MFACI+2 


,-1,MFACO 
 =1)MFACL 
118’ 


FRAC-MASK 
WORD(A,B) 


010,000000, 
004, 000000, 
002, 000000, 
001,000000, 
100, 000000, 


000, 040000, 


; <DONE> 


EXP*D-DATA 
WORD(A,B) 

004, 000000 
002 , 000000 
001, 000000 
000, 100000 
040, 000000 


000, 020000 


? 


4 
;BR IF NOT - NEXT TABLE ENTRY 
:ZAP SIGN/EXPNT OF EXP’D 

AND SHIFTED-HIDDEN-BIT 


INIT DATA RITE-1 (64 BITS) 
jEXP"D DATA RITE-1 (64 BITS) 


; A; @ 
; SHF TR; SHF TR; 
+4 =; «40 
44 =~; «(++i 
+4 = 42 
+4 =; 43 
3 0 ; 4 
5 48; 4) 


SEQ 0113 
SEQ 0133 


SET, THEN HANG IN LOOP 
WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 


Ell 


POP-11/60 FP11-E HAROWARE , DIAGNOSTIC  MACY1I 30¢ EP- xi 2:41 PAGE SEQ S114 
DOFPEA.P11  Oc-SEP-77 17:50 TES SH IPTE R, a, RiTeCd 4,5 6,1. 4) (MAS ATBeLe- A-1 sf 0134 

By 

5997 55 EER EEE EERE EEE EEE EE EEE EE EEE EE EE EEE 

2338 ¥TEST 54 SHIFTER, LEFT(2+(i,2,3,4))(MNS] RIPPLE-A-1 

6000 : THIS TEST RIPPLES A “1” THRU THE SHIFT TREE (USING THE “MINS 

6001 : INSTRUCTION) TESTING FOR THE CORRECT SHIFT VALUE DECODE (VIA 

B00e : NORMK/NORMALIZE-SHIFT ENCODING), AND ANY STUCK LOW/HIGH DATA LINES. 

6004 : FIRST THE A.SHIFT.LEVEL IS HELD CONSTHNT (AT +0), AND 

a io Rea Sout FEE conetmay ca sozaan Tae § 

600 : ASH RFT LEVEL A fh rR RANGES THRU THE FULL AN FRAL TATION 

6008 : SHIFT VALUES OF” 1/0/- 1/-2/-3/-4. 

6009 ; 

6010 [ RT 

B01L : REGISTER/LOCATION USE: 

6013 : ACO -MNS’ SHIFT INPUT DATA A 

Bold : ACI -MNS/’ SHIFT OUTPUT DATA CEXPNT, FRAC) AC 

6016 : MFACO+ -MNS/ SHIFT INPUT DATA (ACO COPY) 

6017 : MFAC1+ -MNS/ EXP’D SHIFT OUTPUT DATA (EXPNT, FRAC) (AC1 COPY) 

6018 ; MFAC2+ -MNS/* RCV’D SHIFT OUTPUT DATA 

£020 : Re -NORMK SHIFT SELECT BIT<59:51> 

6021 } 4 -SHIFT VALUE, (LEFT[+]/RIGHT[-]) 

6022 : RS -DATA TABLE PTR 

6023 : 

6024 teen nnn 

6025 ; MODULE/ERROR INFC: 

6026 : 

6027 . FNUA/KB 

ees : CROM/LATCHES, JREG’BUA, FALU.CNTL(A,B-SELECT), EADJ 

6030 : FEXP/K9 

6031 ; CROM/LATCHES, BUT<2:0>-LOGIC, SHIFTER. CNTL(NORMK/RIF) 

6033 : FMUL/K10 

6034 : {PREVIOUSLY VERIFIED] 

6035 : 

6036 : FALU/K 

6037 : SHIFTER (A/B-LEVELS) - -DATA/CNTL, FALU(B.SIDE.DATA), 

6038 . FSPAD/FALU/AR(<59:58>,<2:0>), NORMK.ENCODER 

6040 Werte trit tii titi ttt iittittttitttttiiititiiiiiiiiiiiitiiitiitite) 

eo 017242 ococoo4 TSTS4: SCOPE 

6043 017244 012737 000062 00134e MOV #50. ,STIMES 50. ITER. OF THIS TEST 

6044 017252 170127 O40240 LOFPS  #040°40 : INTR-DISAB/D-MODE / TRUNC 

Bus 017256 012705 017424 MOV #40$,R5 :PRT TO DATA TABLE 

6047 ; ¥DATA TABLE LOOP ENTERS HERE* ' 

6048 017262 012504 10$: fov (R5)+,R4 ;GET NEXT SHIFT VALUE 

6049 017264 Oe0427 OSe525 CMP RY, #A :END OF TABLE? 


6050 017270 001500 BEG TSTtSs 33 ;DONE WHEN = 052525 


POP-11/60 FP1I1-E tes a 


DOQFPEA.P11 O2-SEP-7 
6051 017272 172427 
6052 017274 000100 
6053 017276 174037 
6054 017302 170437 
6055 017306 012537 
6056 0173i2 OleS0e2 
6057 
6058 
6059 017314 005237 
6060 017320 050237 
6061 017324 172437 
6062 
6063 017330 104406 
6064 
6065 
6066 017332 172537 
6067 017336 170004 
6068 017340 105737 
6069 017344 001374 
6070 
6071 017346 174137 
6072 017352 042737 
6073 
6074 017360 104425 
6075 017366 001401 
6076 017370 104065 
6077 
6078 
6079 
6080 
6081 
6082 
6083 
6084 017372 032737 
6085 017400 001330 
6086 C1740e 040237 
6087 017406 104430 
6088 017414 104430 
6089 0174e2 000734 
6090 
6091 
609¢ 
6093 
6094 
6095 
6096 
6097 017424 9000000 
6098 
6099 0617432 000002 
6100 
6101 O17440 000003 
6102 
6103 017446 000001 
6104 
6105 017454 900004 


002656 
002646 
002646 


002640 
002646 
002646 


003004 
002645 
002666 
177600 
002656 


000001 
002646 


177777 
177777 


000020 
o00c04 
000002 
000010 
00000: 


002666 
002666 


002654 


002646 
002656 


o00c4C 
0000:0 
000004 
000820 
009002 


ai 30(1046) O2-SEP-7 


11$: 


63$: 


20$: 


Fl 
7 2 
1, 


2:41 PAGE 113 SEQ 0115 
2,3,4) 


4)) [MNS] RIPPLE-A-1 SEQ 0135 
;MFAC1 IS EXPECTED RESULT: 


SHIFTER, LEFT (e+( 
LDD (PC)+,ACO 


WO 100 FRAC(300,0,0,0) 
STD ACO, MFACL 
CLRD 36E.-s MFA ; MFACO 1S INITIAL nate: 
MOV (RS) +, NEACO+0 FRAC (TABLE,O,0,0) 
MOV (RS)+,Re  NORMK BIT FOR MNS SHIFT SELECT 
-¥LOOP ON THIS SHIFT VALUE, RIPPLE-A-1 IN FRAC<S9:00)* 
tNC DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
BIS Re. MFACO+0 s INSERT NORMK SHFT SELECT BIT 
LOD MFACO, ACO ; INT aco 
ERRPNT “DONT CHANGE DATA IN ERROR LOOP 
;-------- ERROR-LOOP-ENTERS-HERE-------- 
LOD FPALTP, ACL t PRESET QUTPUT=(4%*052525) 
MNS : (ACO-SHIFTED)->AC1 
TSTB.~— LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
BNE 63$ WITH’ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
STD ACL, MFAC2 GET RESULT IN MEMORY 
BIC #10177, MFAC2+0 :ZAP SIGN/EXPNT OF RCV’D 


CMP4YM ,MFACL,MFAC2 ; (EXP? D) = (RCV’D)?? 
BEQ 20% 


R IF 
ERROR 65 “ELSE MNS-SHIFT RIPPLE-A-1 ERR 
;"SHFTR, » fNS-LEFT/RITE R RIPPLE-A-| E 


IFT VALUE EMPLOYED: LEFT(+)/RIGHT(-) SHIFTS ‘ 
: HFPP ACO = eu bir’ INITIAL aco FOR MNS SHIFT 
: EXPD ACI = 64.BI ’D DATA AFTER ABOVE MNS SHIFT EMPLOYED 
: RCVD ACL = 64.BIT RECEIVED SHIFTED VALUE 
-*GET NEXT SHIFTED VALUE* ; 
BIT #BITO, MFACO+6 ANY MORE? 
BNE 10$ ‘BR IF NOT - NEXT TABLE ENTRY 
BIC R2 MFACO+0 ZAP NORMK SELECT BIT 
ASHE4YI ,-1,MFACO :INIT DATA RITE-1 (64 BITS) 
ASHE4] |-!‘MFACI :EXP’D DATA RITE-! (64 BITS) 
R 11s : NEXT 
SAFI AGTFEAGSA GS GAGS AE LILI FELLSLELES FOG LEPLASATASSAEL ESAS SAAS 
DATA FOR ABOVE TEST: 
SHIFT INIT-DATA NORMK-SHIFT 
L+/R- F(WORD-@) SELECT BIT 
0, 020, O40 
2, 004, 010 
3, 002, 004 
1. O10, 020 
4, 001, noe 


Gll 


POP-11/60 FP1I1-E eT —_— MACY11 30(1046) O2-SEP-77 22:41 PAGE 114 SES 0116 
DQFPEA.P11 O2-SEP-77 17:50 TS4 SHIFTER, LEFT(2+(1,2,3,4))(MNS] RIPPLE-A-1 SEQ 0136 
6107 017462 177777 O00040 9000100 -l, O40, 100 


017470 O0SeS2S AP ; <DONE> 


Orrro 

— 
OO 
ru-ODO 


1 
l 
l 
1 


rOP-11/60 FP 11-E ge DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 115 SEQ 0117 
DQFPEA.P11 02-SEP-77 17:59 TSS FALU/FEXP, F/D-R/T MODE SELECT SEQ 0137 


6113 aa ieee aero eee 
T 55 FALU/FEXP, F/D-R/T MODE SELECT 


THIS TEST USES THE “MNS” INSTRUCTION TO EXERCISE THE F(32.)/D(64. ) 
BIT ROUND/TRUNCATE LOGIC ON THE FALU/FEXP MODULES. 


THE TEST FIRST PRELOADS ACO<S9: oP. WITH 4*(O525e5) AS BACKGROUND 
DATA PATTERN. AN F. pea /0.MODE “CLEAR” IS THEN DONE, TO ZERO THE 
APPROPRIATE SECTION OF THE ACC. THE — INSTRUCTION IS THEN USED 
TO SHIFT LEFT (2+4)=(6) THE RESULT OF 

AR<S9:35/03> <- FSPAD[ACO]<S59:35/03>-PLUS-O(R/T) [LEFT-6) 


THIS BRINGS THE ROUND BITS (F AND D) INTO VIEW. 


o 
_ 
-_ 
<= 


REGISTER/LOCATION USE: 


ACO -MNS/ F/D & R/T INPUT DATA AC 
ACI -MNS/ F/D & R/T OUTPUT DATA (EXPNT, FRAC) AC 


MFACO+ -MNS/ EXP’D F/D & R/T OUTPUT DATA (EXPNT, FRAC) ‘ACI COPY) 
MFAC1+ -MNS/ RCV’D F/D & R/T OUTPUT DATA 


Rl mie BEFORE MNS, F/D MODES, R/T MODES 
RS -DATA TABLE PTR 


WWwwworunmnmrnonmmnmnye—— 
PUNE OPO OD NOU LOU eo OUT 


WWW) 


MODULE/ERROR INFO: 


FNUA/K8 
CROM/LATCHES, JREG/BUA 


= pp 


FEXP/K9 
CROM/LATCHES, BUT<2:0>-LOGIC, ROUND/TRUNC.CNTL, 
SHIFTER(PRE. SHFT.L3/CNTL, RES. ROM) 


FMUL/K10 
[PREVIOUSLY VERIFIED) 


FALU/K11 
FALU(F/D.MODE-ROUND.BIT.LOGIC), SHIFTER(LEFT3) 


5 HER REE EERE RR ERIE RE EE EE EEE EE REAR EE EER ED 
téTss: SCOPE 


a: tee ed ete hh th i i i ie ie ee ie ee ee Te Te ee Te ee ee ee 


017474 012705 017600 MOV #40$,RS 'PTR TO DATA TABLE 


:*DATA TABLE LOOP ENTERS HERE* 
017500 005237 002640 10$: {NC DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
017504 012501 MOV (RS)+,R1 GET NEXT F/D, R/T FPS VALUE 
017506 100461 BMI TSTS6’ .3 :DONE WHEN = -1 
017510 O1e704 O02646 MOV eMFACO+0, RY :PTR 
017514 Ol1eS524 MOV (RS)+, (R4)+ GET EXP’D AC1/AFTER 
017516 OleSe4 MOV (R5)+, (RY) + : 


3 
ut 
5 
: 
: 017472 o00004 
0 
1 
4 


feplealealealealcalsalealesleaicalealsalcalsalealcalealcalealsalealsalcal sabes salealealealsaleslesloaloalealeslealoalealealsalealealoalealsalealealealealsaleal sas 


bb be eh bp 


POP- mea Bt FP11-E Se iy DIAGNOSTIC 
DOFPEA.P11 7:50 


EA. 02-SEP-77 
6169 017520 tea 
ete Sieese 012524 53 
B155 852s 178499 
6173 017534 173637 
pits 017540 170101 
6176 O17542 104406 
6177 
6178 
6179 017544 170400 
6180 017546 170004 
6181 017550 105737 
6182 017554 001373 
6183 
6184 
6185 017556 170011 
a7 ateere alt 

7 
bie bises2 dgizg 
6189 017574 104106 
6190 
6191 
6192 
6193 
6194 
6195 017576 000740 
6196 
6197 
6198 
6199 
6200 
6201 
6202 000000 
6203 000200 
6204 
6205 000000 
6206 000040 
6207 
6208 
6209 
6210 
6211 017600 o40040 
psis 017606 052525 
6214 017612 oO40240 
psis 017620 000000 
6217 017624 O40000 
osié 017632 052525 
bee0 017636 040200 
6221 017644 000000 
bee? 
bee3 017650 177777 


Bosb24 
003004 


002645 


002656 
002646 


077000 
052525 


077000 
000000 


077000 
052525 


077000 
000040 


002656 


000000 


000000 


000040 


oooc00 
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638: 


40$: 


FALU/FEXP, F/D-R/T MODE SELECT SEQ 0138 
MOV (RS)+, (R4)+ 


MOV (RS)+, (R4)+ 
LOFPS #04 OFH0 sINTR. DISAB/D-MODE/TRUNC 
LOD FPALTN, ACO SINPUT ACC IS 4*(125252) BEFORE CLRF/D 
LOD FPALTP,ACI :OUTPUT AC IS 4*(O5e526) BEFORE MNS-F/D 
LOFPS Ri :SETUP F/D-MODE, R/T-MODE 
ERRPNT t DONT CHANGE DATA IN ERROR LOOP 
jo------- ERROR-LOOP-ENTERS-HERE-------- 
CLRD aco 3 OR. D MODE 
MNS :DO AR <- ACOLF/D],(R/TI-LEFT-2 
TSTB ~—_ LPTITE LIF TR GHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
BNE 63$ : WITH/ LINE-CLOCK OFF, & FPS<FID=1/FMM=0) 
STORE 64. BITS 
STD ACI, MFACL :GET OUTPUT 
CHPGMM MFACO, MFACL :(EXP’D) = (RCV’D) 7? 
BEQ 1o$ ‘BR IF AGREE 
ERROR 108 “ELSE ERROR 
;"FEXP/FALU FPS F-D &/+ R-T MODE ERR” 
: -FPS-- = FPS, WITH F/D MODE, R/T MODE 
: EXPD ACI = EXPECTED ACI, AFTER F/D, R/T 
: RCVD AC1 = RECEIVED ACI 
BR 10$ :NEXT 


WL ddddddddddddddddd SLATES AAAT LEADED DAS ASSESSES 


DATA FOR ABOVE TEST 
F=000 ;B1T7=0 


D=200 :BIT7=1 
R=000 :BITS=0 
T=040 ;:BITS=1 
---FPS---- ----EXP'D--AC1--AFTER------ 


O4OO00+F+T, 077000,000000,052525,052e52S ;32. BITS AND TRUNCATE 
040000+D+T, 077000,000000,000000,000000 ;64. BITS AND TRUNCATE 
O40000+F +R, 077000,000040,052525,05eS2S ;32. BITS AND F.ROUND.BIT 
040000+D+R, 077000,000000,000000,000040 ;64. 8ITS AND D.ROUND.BIT 


-1 ; <DONE> 
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6225 
6226 
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017652 


017654 
017660 


017664 


02-SEP-77 17:50 


000004 


170127 
012705 


005237 


040240 
017760 


002640 
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TS6 FRACTION, FALU ADD/CARRY LOGIC WITH “ADDD” SEG 0140 
Caan eg ot ape og ss 
T 56 FRACTION, FALU ADD/CARRY LOGIC WITH “ADDD” 


THIS TEST CHECKS THE FRACTION ALU ("FALU") AND ITS eeae ce 
CARRY LOOK G THE TEST IS PERFORMED USING “ADDO” (64.BITS) 
WITH EXPONENTS ALWAYS EQUAL (THUS NO PRE.SHIFT ALIGNMENT IS REQUIRED). 


EITHER “DIFFPRCO"™ (SUBTRACT) OR “SUMPRCO™ (ADD) PATHS ARE 
FOLLOWED THRU THE FP11-E ADD/SUBTRACT FLOWS. 


BOTH THE ADD AND SUBTRACT FUNCTIONS ARE CHECKED VIA USING OPERANDS 
WITH LIKE (ADD) AND UNLIKE (SUBTRACT) SIGNS. 


THERE IS ALWAYS A ONE STEP (RIGHT.1) NORMALIZATION SHIFT 
PERFORMED AFTER THE OPERATION (DUE TO CHOICE OF OPERANDS). 


REGISTER/LOCATION USE: 


MFACO+ -INITIAL OPERAND “A”, FROM TABLE 
MFAC1+ wae ' OPERAND 5B" ERON TABLE 


MFAC3+ -RECEIVED SUM’FROM HFP 
Aco -COPY OF OPERAND “A” 


AC] -COPY OF OPERAND "B” 
ACe -HFP SUM 

R3 ~( TEMP) 

RY -(PTR) 

RS -DATA TABLE PTR 


MODULE/ERROR INFO: 
FNUA/KB 
CROM/LATCHES, JREG/BUA, FALU.CNTL(A.PLUS.B,A.MINUS.B) 


FEXP/K9 
CROM/LATCHES, BUT<2:0>-LOGIC 


FMUL/K10 
[PREVIOUSLY VERIFIED) 


FALU/K11 
SPADE TEMP” S], FALUCADD/SUB, CARRY .LOOKAHEAD ) 


=e ae hee hh i ie i i te te Te Le Le Le Te Le ie te ee 


| SESSLER ERA RAE RASA A AA LARA EL KA KALA REAR AHA S LAA LEAL A KAA AH AEEKE 
+4756: SCOPE 
LDFPS #040240 : INTR-DISAB/D-NODE /TRUNC 
MOY #40$, RS sbaTe TABLE P 


-¥DATA LOOP ENTERS HERE* 
10$: INC DWLOOP ane CLOCK IN.A.LOOP COUNT 


POP-11/60 FP1I1- 


DQFPEA.P1i 


017710 
017714 


017720 


017722 


017740 
017746 
017750 


017752 
017754 


020000 
020006 
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077302 


172437 
172537 


104406 


174102 


001373 
174237 
104425 


001746 
104070 


000744 
000137 


040200 
000000 


040200 
000000 


040400 
000000 


002646 
000013 


002646 
002656 


00264S 


002676 


002666 002676 


020532 


ooo00s 900000 


000000 000006 


000000 oco000 


eg SPRACT oN, sSPIE i Logie uth “AooD" 


eOSEO Bis 


MOV #MFACO+0,R4 ;PTR TO RESULT AREA 
MOV #11. ‘WORD CNTR 
MOV (RS)4, (R4)+ *GET A WORD 
BEQ 30$ IF ALL ZERO, WE’RE DONE 
113: MOV (RS)+, (R4)+ :MOVE THE REST OF THE DATA 
SOB R3, 11$ ; LOOP 
LOD MFACO, ACO GET OPERAND “A” 
LOD MFACI; ACI GET OPERAND “B™ 
ERRPNT DONT CHANGE DATA IN ERROR LOOP 
,-------- ERROR--LOOP-ENTERS-HERE-------- 
63$: STD ACI1,AC2 copy QUICKLY 
ADDD  Aco'Ace :(ACO)-PLUS-(AC2) -> AC2 
TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
BNE 63$ : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
STD AC2, MFAC3 COPY TO MEMORY 
NOW CHECK ANSWERS* . 
CHPEHN jmeAce, , MFAC3 scpmecreD (RECEIVED) 7? 


AGRE 
ERROR 70 ‘ELSE FALU/ARITH ERROR 
; "FALU gy aod RESULT ERR” 
; P ACO = OPERAND “A” FROM ACO 


: FP ACL = OPERAND “B™ FROM 
} XPD AC2 = EXPECTED SUM OF A-PLUS-B 
: RCVD ACe = RECEIVED SUM OF A-PLUS-B 
BR 10$ NEXT Loop 
30$:  JMP FALUOL sEXIT THE HARD WAY 
5 
. DATA TABLE FOR ABOVE TEST 
40s 
}/59_~------------------ ) BIT.RANGE ---------------------- > O3\ 
: 010000000. 9000000000000000 . Go000C0000000000. 9900000000000» OPERAND A 
“WORD 040200+0,0,0,0 ;(NO - PRE.SHIFT) 
}/59_------------------- » BIT.RANGE ---------------------- > O3\ 
: 010000000. oogogc0000000000. goooep9q0090009. gonooo0o0qq00000" OPERAND 8 
“WORD  040200+0,0,0,0  ;(NO - PRE.SHIFT 
,/$9_------------------- ) BIT.RANGE ---------------------- > 03% 
; <b10000009. opo0000000000000. apaddageg9049000, poo090000000000) RESULT 
ORD O40400+0,0,0,0  ;(RIGHT-1 - NORM. SHIFT) 
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020010 
020016 


020020 
020026 


020030 
020036 


020040 
020046 


020050 
020056 


020060 
020066 
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040eSe 
125252 


040252 
125eSe 


O404S2 
leSeSe2 


040325 
OS2Se5 


0325 
S2eSe5 


040525 
052525 


040325 
0S2S52e5 


040252 
1eSeSe 


040477 
177777 


12SeSe2 


125252 


leSeSe 


0S25eS 


OS2SeS 


052525 


0S25e5 


125252 


177777 


125252 


125252 


125252 


0S252S 


052525 


052525 


052525 


125252 


177777 


M1 
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SEQ Ol2e 
SEQ O14e 


> O3\ 
0. 1010101010101010> 


3/59 > BIT.RANGE 
; 010101010. 1010101010101010. 101010101010:0 
-WORD O040200+S2, 12eSeS2, leSeSe, 125 


for 


040200+Se, 1eSeSe, 1252S2,1eSeSe = ; (NO - 


;/59 > BIT. RANGE > O3N 
j<O10101030, 1010101019101010. 1010101010101010. 1010101010101010> 


S2 ;(NO - PRE.SHIFT) 


3/39 > BIT. RANGE > O3N 
;<010101010. 1010101010101010. 1010101010101010. 1010101010101010> 
. WORD PRE . SHIFT) 


OPERAND A 


OPERAND B 


RESULT 


040400+Se, 12eS2S2, 12SeS2,12eSeS2 = 5 (RIGHT-1 - NORM.SHIFT) 


;/59 > BIT. RANGE > O3\ 
¢ 6011020104 .9101910101010104, .0101010101010101.0101010101010101> 


040200+125,5252e5,5eSeS,S2eSeS + ;(NO - PRE.SHIFT) 


469 -----------------—- IT.RANGE_---------------------- ) 


$<OL1010104 , 01010101 
ORD O402 


oo 
or 


3/59 > BIT.RANGE > O3\ 
$<011010101 0101910101010101. "8101010101010101. 0101010101010101> 


OPERAND A 


OPERAND B 


RESULT 


040400+125,52525,5252S,52eSeS ;(RIGHT-1 - NORM.SHIFT) 


040200+ 125 ,S2Se5,525e5, 52525 (NO - PRE.SH 


> O3\ 
1010101010. 1010101010101010> 
SeSe,1eSeS2 3 ;(NO - PRE.SHIFT 


;/59 > BIT. RANGE 
;<010101010. 1010101010101010. 101010 
-WORD O40200+Se2, leSeSe, le 


1/59 ------------------- ) BIT.RANGE ---------------------- > O3N 
SCDLOLLLLLL. L2D222212200 0010 PELILTLIIIIIIILL. VILLI 
-WORD 040400477, 177777,177777,177777 — ; (RIGHT-i - 


;/59 > BIT.RANGE 03\ 
011010104 010104019101 0104. "8101010101010101. ONO PRE SHIFT) 


OPERAND A 


OPERAND B 


he 
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020140 
020146 


020150 
020156 


020160 
020166 


020170 
020176 


040eSe 
125252 


040325 
OS2eSeS 


040477 
177777 


040325 
0S2SeS 


140325 
0S2Se5 


000000 
000000 


040252 
125252 


1402Se2 
leSeSe 


000000 


125252 


0S2SeS 


177777 


052525 


052525 


000000 


125eSe 


leSeSe 


000006 


1252Se 


0S25e5 


177777 


052525 


052525 


000000 


125252 


125252 


000000 


N11 
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3 dio101019, 10104049 10101010 019. 19101 01910401910, 1010)01010)010)5> OPERAND A 
* < > N 
oj040i ii 12662, 125252" 5 (NO ~ PRE. SHIFT) 
{ (SQ ------------------- BIT.RANGE ---------------------- > O3N 
;<G11010101. 0101010101010101 .6101010101010101. 0101010i01010101) OPERAND B 
. WORD Bd200" 12s, $2525, 52525, 52525 ;(NO - PRE. SHIFT) 
:/59_------------------- ) BIT.RANGE ---------------------- > O3\ 
+ Biolli111,11111111)1141111, i111111111111111, 1111111111111) RESULT 
WORD © O4O400+77,177777,177777,177777  ; (RIGHT-1 - NORM. SHIFT) 
5/89 manera cnn nnnnn ) BIT RANGE 2-----==-=--== === > O3\ 
Bi 1010101 ,0101010101010101 .0101010101010101-0101010101010101> OPERAND A 
WORD —.040200+125,52525,52525,52525 ; (NO - PRE.SHIFT) 
;/59 ------------------- ) BIT.RANGE ---------------------- > O3\ 
; (011010101 .0101010101010101. i01010101010101. OLO1010101010101» _ _OPERAND 8 
WORD =» 140200+125,52525,52525,52525  ; (RIGHT-1 - NORM. SHIFT 
$ /59 -----------------—- ) BIT.RANGE ---------------------- > 03\ 
; «000000000 . 0000000000000000. apaudegea9009009, pod0999990000000» RESULT 
WORD 000000+0,0,0,0  ;(RIGHT-1 - NORM. SHIFT 


;/59 > BIT. > O3\ 
; (010101010. 1010101010101010. io of 101010101010. 1010 PRE SHI OPERAND A 
-WORD O40200+Se, l2eSeSe, 1eSeSe, 12SeSe (NO - PRE.SHIFT) 


;/59_------------------- ) BIT.RANGE ---------------------- 03\ 

810101010. 1010101010101010, 1010101010101010, 101010101 10101010). OPERAND 8 
“WORD 140200452, 125252, 125252, 125252  ; (RIGHT-1 - NORM. SHIFT) 

| /59_------------------- ) BIT.RANGE ---------------------- > 93\ 

: «000000000. goooogaqo9090000. aondd0000000000. gogoooogaqa00900» RESULT 
“WORD  000000+0,0,0,;0  ;(RIGHT-1 - NORM. SHIFT 
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020226 


020230 
020236 


020240 
020246 


020250 
020256 
020260 


020266 


020270 
020276 


020300 
020306 


020310 
020316 


020320 
020326 


02-SEP-77 
000000 


040217 
007417 


040217 
007417 


040417 
007417 


040360 
170360 


040360 
170360 


040560 
170360 


040226 
113227 


040207 
103607 


007417 


007417 


007417 


170360 


170360 


170360 


113226 


103607 


007417 


007417 


007417 


170360 


170269 


170360 


113226 


103607 


Ble 
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;/59 > BIT.RANGE > 03\ 
; <010001111.0000111100001111. 9000111100001111 9000111100001111> OPERAND A 
-WORD O40200+17,7417,7417,7417 ;(NO - PRE.SHIFT) 


i /69 ------------------- ) BIT.RANGE ---------------------- 03\ 
$ (010001111 .0000111100001111.6000111100001111.0000111100001111»  OPERAND 8 
‘WORD 040200417, 74i7, 7417, 7417 | ;(NO - PRE.SHIFT) 


5 /§9_~-----------—----—- ) BIT.RANGE --------------------—— > 03\ 
tBiod01111,0000111100001111 ,G000111100901111,9000111100001111> RESULT 
"WORD 040400417, 7417, 7417, 7417; (RIGHT-1 - NORM. SHIFT) 


—- 


ecaseescosescesese=) BIT RANGE oonnwcccccccccneccoces 


;/59 > BIT. RANGE > O3\ 
:<011110000. 1111000011110000. 1111000011110000. 1111000011110000> OPERAND © 
-WORD 040200+160,170360,170360,170360 ;(NO - PRE.SHIFT) 


| 469 ------------------- ) BIT.RANGE ---------------------- > 03\ 
$ 011110000. 11110000111 10000. 1111000011110000.11110000111100007 ___OPERAND 8 
"WORD 040200+160, 170360, 170360, 170360  ; (NO - PRE. SHIFT) 


$ /§9 ~------~-=-----=--- a 03\ 
‘<Bi1110000, 1111000011110000.i1111000011110000.1111000011110000> RESULT 
"WORD 040400+160, 170360, 170360, 170360; (RIGHT-1 - NORM. SHIFT) 
£/5Q aon nnnnnnnnnn anna ) BIT.RANGE --------------------=- > O3\ 
: (B10010110. 1001011010010110. 1601611010010110, 1001011010010111>_OPERAND A 
TWORD 040200426, 113226, 113226, 113227; (NO - PRE.SHIFT 
§ /69_ -----n-------------) BIT. RANGE ---------------------- > 93\ 
:Bio000i111,1000011110000111. 1000011 1100001 11.1 1000011110000111> OPERAND 8 
"WORD 040200+7, 103607, 103607, 103607"; (NO - PRE. SHIFT 


;/59 > BIT.RANGE » O3\ 
;<010001111.0000111100001111. ago! t1 100001111. 9000111100001111> RESULT 





Cle 
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6507 020330 O40417 007417 007417 -WORD OQ40400417,7417,7417,7417 ;(RIGHT-1 - NORM.SHIFT) 
a 020336 007417 


ecccccccecccceseces) BIT. RANGE oconcccnccccceccccnces 


3/59 BIT. RANGE > 03N 
6515 ; (011101001 .0110100101101001.0110100101101001. 0110100101101001> OPERAND A 
ezi8 aSisue paset 064551 064551 “WORD 040200+151,64551,64551,64551 ; (NO - PRE. SHIFT) 


3/59 . RANG > 03\ 
6520 :<011111000.0111100001 -O111L 1111000. 0111100001111000> OPERAND 8 
65e1 020350 040370 074170 074170 -WORD 040200 170,7 »74170 =; (NO - PRE.SHIFT) 


6See 020356 074170 


+ 


Se ;/59 > BIT. RANGE » O3\ 
6525 : (011110000. 1111000011110000. 1111000011110000. 1111000011110000> RESULT 
135, Retaee Vanes 170360 170360 -WORD 0O40400+160,170360,170360,170360 ;(RIGHT-1 - NORM.SHIFT) 


;/59 > BIT. RANGE > O3N 
6534 ;<011001011.0100101101001011.0100101101001011.9100101101001011> OPERAND xo 
14 Oe Ruosis 045513 045513 -WORD 040200+113,45513.45513,45513 ;(NO - PRE.SHIFT) 


6538 {/G9 ------------------- ) BIT.RANGE ---------------------- > 03 
6539 811010010, 1101001011010010. i101 10109101101001}> __ | OPERAND 8 


fu: 
Gwe 


6540 Oe0400 O40322 151322 151322 -WORD O40200+122,15 (NO - PRE.SHIFT) 
aM! 020406 151323 


;/59 > BIT.RAN 
6544 :<011001111.0000111100001111. a0 
6545 020410 040517 007417 907417 -WORD O40400+117,7417,7 
6546 020416 007417 


> O3\ 
OO1111. 9000111100001111> RESULT 
17 =; (RIGHT-1 - NORM.SHIFT) 


22S 
£oO 


> O3\ 
00. 1011910010110100> OPERAND A 


;/59 > BIT. RANGE 
6553 : 4010110100. 1011010010110100. 1011010 
1 264 = ;(NO - PRE.SHIFT) 


S554 O20420 O40264 132264 132264 “WORD 040200464, 132264, 
bes 020456 132264 ' 


wo 
Mr 


;/59 > BIT.RANGE > O03 
6558 ;<O10101101. 0010110100101101 .0010110100101101.0010110100101101> OPERAND B 
2, psouae Roce O264S5 026455 ORD O40200+55,26455,26455,2645S (NO - PRE.SHIFT) 
6 a) 





le 
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6563 ; <010110000. 1111000011110000. 1111000011110000.1111000011110000> RESULT 
6564 O20440 O40460 170360 170360 -WORD O040400+60, 170360,170360,170360 ;(RIGHT-1 - NORM.SHIFT) 
fare 020446 170360 


;/59 > BIT. RANGE > O3\ 
6572 mun 1011010010110100. 1011010010110100. oe ee me OPERAND A 
2h, pSiuee viosee 132264 132264 ORD  O040200+64, 132264, 132264,132265 ;(NO - PRE.SHIFT) 


;/59 > BIT.RANGE > O3\ 
6577 :<011101001.0110100101101001 .0110100101101001.0110100101101001> OPERAND B 
eeee SO MeE Reupet O64SS1 064551 -WORD O40200+151,64551,64551,64551  ;(NO - PRE.SHIFT) 


:/59 > BIT. RANGE >» O3N 
6582 ;<(011001111.0000111100001111.0000111100001111.0000111100001111> RESULT 
6583 020470 040517 007417 007417 “WORD = 0404004117, 7417, 7417, 7417 ;(RIGHT-1 - NORM. SHIFT) 

6584 020476 007417 


> O3\ 
ll. O100101101001011> OPERAND A 
3 ;(NO - PRE.SHIFT) 


59 > BIT. 
6591 ‘(Bi 1001011.0100101101001011. 
6592 O20S00 o40313 045513 045513 “WORD 040200+113, 45 
6593 020506 045513 


RANGE 
Ee 
513,4 


;/59 > BIT. RANGE » O3\ 
6596 : (010010110. 1001011010010110. 1001011010010110. 1001011010010110> OPERAND B 
6597 620510 040226 113226 113226 -WORD O40200+26, 113226,113226,113226  ;{NO - PRE.SHIFT) 
Peas 020516 113226 


3/39 > BIT. RANGE > O3N 
1 ; 010110000. 11110000111 10000. 1111000011110000.1111000011110000> RESULT 
pea Reoeep rah 170360 170360 WORD O40400+60, 170360,170360,170360 ;(RIGHT-1 - NORM.SHIFT) 

'f 


6608 020530 Oo00000 -WORD O ;<END THE TABLE?» 


6611 020532 Facuol: 
G61e 20832 000400 BR TSTS7 - SEXIT TO NEXT TEST 


Ele 
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6617 H + KEKE KE RSE ALAS AARE SAAR E LAE LA LEAS ER AHR AA RARE REL AREA ERA LAA ZEKE 
bb18 TEST 57 IFORK/(ADD+SUB)*M0 “ADDD"*-MO EXECUTE 
6620 : THIS TEST PROCEEDS THRU ALL THE NON-TRIVIAL PATHS OF THE 
6621 : FP11-E “ADDX/SUBX” FLOWS. DATA HAS BEEN SELECTED (SEE BELOW) 
bbe2 : THAT GENERATES THE DESIRED RESPONSE FROM THE FP11-E SEQUENCING 
bb23 : HARDWARE . 
6625 : ALTHOUGH “MODE-0" IS NOT SPECIFICALLY EMPLOYED HERE, THE 
bb26b : MICROCODE AND HARDWARE USE THE “FORCE-ADD" SIGNAL TO EVOKE 
b627 : THE SAME RESPONSE AT THE "“IFORK” MICROBRANCH. 
6629 : THE “FETOPND™ SUBRROJTINE FETCHES THE SOURCE DATA, PLACES IT 
6630 : AND THEN GOES TO THE EXECUTION FLOWS. THIS REQUIRES 
6631 : THAT THE FP11-E “BUT SUBROUTINE) /JREG/UT CRE TURN} LOGIC IS 
6632 : FUNCTIONING CORRECTLY. NOTE ALSO THAT LOGIC ON FNUA/KB SHOULD 
6633 : FORCE AC(SFJSACK FOR NOT(MODE.O) IN SF. ACTUAL ACISF)=(0) 
6634 : IN THE FIR8<2:0> FIELD. 
6635 : 
6636 5 wane 
B37 : REGISTER/LOCATION USE: 
6639 : Aco -ACIDF] OPERAND 
BuO : ACI -TEMP FOR ACO 
6642 : MFACO+ -ACISF] OPERAND 
6643 : MFACI+ -ACIDF] OPERAND 
6644 : MFAC2+ -EXP’D SUM/DIFF OF ACISF], ACIDF) 
bbY5 : MFAC3+ -RCV’D SUM/DIFF OF ABOVE 
6647 : RO -PTR TO MFACO 
6648 : Rl -DATA SET NUMBER 
64S : Re -PTR 
6650 : 3 -ONTP 
6651 : RY -TABLE CNTR 
6652 : RS -TABLE PTR 
6653 : 
6654 5 eeew eens 
6655 : MODULE/ERROR INFO: 
6656 : 
6657 : FNUA/KB 
B68 : CROM/LATCHES, JREG/BUA, FALU.CNTL(A.PLUS.B,A.MINUS.8) 
6660 : FEXP/K9 
bbb! : CROM/LATCHES, BUT<2:0>-LOGIC, SHFTR.CNTRL(PRESHIFT /NORMK ) 
6663 : FMUL/K10 
6664 ; [PREVIOUSLY VERIFIED] 
6665 4 
6666 : FALU/K11 
6667 : FSPADITEMP’S], FALU(ADD/SUB, CARRY.LOOKAHEAD) 
B68 : SHIFTER(LEFT/RITE), NORMK. OVF 
6670 : = LLKESZELKRLA AAAS RAL SAAR AERA SRELE RELA LR ALARA LALA LAL EAAR ALAR ES 
6671 O20534 co0004 +4757, SCOPE 


6672 : 


Fle 


PDP-11/60 FP11-E HARDWARE DIAGNOSTIC  MACY11 30(1046) 02-SEP-77 22:41 PAGE 126 SEG 0128 
DQFPEA.P11  Oe-SEP-77 17:50 157 IFORK/(ADD+SUB)*MO “ADODD"*-MO EXECUTE SEQ 0148 
6673 020536 170127 o¥ge40 LOFPS 040240 ETP TR FO RODD SP 
75 RS pede pis7n0 SBSBos NOV #1,R1 ’ BATH? PTR AAG 
6676 O205S2 012704 000032 MOV #32, RY :32(8) FABLE FNTRIES 
677 020556 012705 d20650 MOV #40$,R5 ‘DATA TABLE PTR 
6679 ,*DATA LOOP ENTERS HERE® 
6680 O20562 005237 002640 cos: tne DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
6581 020566 012703 000014 MOV #12. .R3 :3%4 WORDS, OPR-A, OPR-B, EXP’D 
020572 Ole702 O02646 MOV #MFACO+0, Re :PTR 10 DEST. 
6683 020576 012522 S1$: MOV (RS)+. (R2)+ :MOVE A WORD 
bbB4 020600 077302 SOB R3,51$ LOOP 
B86 O20602 172537 002656 LOD MFAC1,ACI GET ACIDF] 
6688 O2060S 104406 ERRPNT ‘DONT CHANGE DATA IN ERROR LOOP 
bb83 ,-------- ERROR-LOOP-ENTERS-HERE-------- 
6691 020610 174100 63$: STD ACI, ACO RESET ACIDF } 
66392 O20612 17201 ADDD (R03 4800 -ADDD EXEC, W/ (-MO) FETOPND FORCE -ADD 
6693 O°e0614 105737 O0264S TSTB. ss LPT IF TIGHT LOOP-ON- MPaROR art THEN HANG IN LOOP 
bb34 020620 0601373 BNE ‘eh : WITH/ LINE-CLOCK OFF, & FPS(FID= ayy BR 
bb 3b 020622 174037 002676 STD ACO, MFAC3 ; GET RESULT TO MEMORY 
6698 O20626 i04425 O02bb6 002676 CMPE4YM ,MFAC2,MFAC3 :(EXP’D) = (RCV’D) ?? 
6699 020634 OO1401 BEQ 595 ‘BR IF AGREE 
6700 020636 104073 ERROR 73 ;ELSE ADDD SUMPATH/DIFFPATH ERROR 
6701 ;" IFORK/(ADD+SUB)*MO EXECUTE ERR 
6702 : DATA-SET = DATA SET NUMBER, O1 -> 32 
6703 : RCBISE } = ACISF] OPERAND, "EROM MFACO 
6704 : ACOLDF} = ACIDF] OPERAND; FROM ACO/AC1 
6705 : EXPD RESULT = EXPECTED SO eACTDE I SUM/DIFF 
6706 : RCVD RESULT = RECEIVED SUM/DIFF 
6708 O20640 005201 59s: INC R1 ;DATA SET NUMBER 
6709 O20642 077431 SOB RY, SOS ‘LOOP ON TABL 
710 020644 000137 022030 JMP apboo1 *EXIT THE HARD WAY 
esis SPLPATPATELAATTITTS EATS ATED LATS ATTLTEDS ELTA IL DATE ALLTADADPLDA EES LEDGE 
714 DATA TABLE FOR ABOVE TEST: 
6716 O206S0 dos: 
6717 
6718 ;--- DIFF.PATH, ER >= ZERO --- 
6719 
6720 -DATAKE 
6721 O20650 000177 177777 177777 ADIS: SO!000*X!177,177777, 177777, 177777 SAC(SF]: EXPNT=0 
6722 Oe0656 177777 
6723 O20660 177600 177777 oDD000 S1!377*X!000, 177777, 000000, 177777 sACIDF]: EXPNT#O 
6724 Oe0666 177777 
6725 020670 177600 177777 oD0000 S1!377%*X! 000, 177777, QOO000, 177777 ;DIFFPACSZ: ACIDF]=0, ANS=ACIDF} 
be 020676 177777 


6728 020700 000177 177777 OO0000 ADe$:  SO!000*x!177,177777,CO0000, 177777 ;AC(ISF]: EXPNT=0 





POP-11/60 FP11-E HARDWARE — 


DOFPEA.P11 02-SEP-77 
6729 020706 177777 
6730 020710 100177 
6731 020716 000000 
6732 020720 000000 
6733 020726 000000 
6734 
6735 020730 O0S2S25 
6736 020736 052525 
6737 020740 152525 
6738 020746 Ses 
6739 020750 000000 
6740 020756 
6741 
6742 020760 052577 
6743 020766 000000 
6744 020770 152577 
674S 020776 000000 
6746 021000 144600 
6747 021006 (0000 
6748 
6749 021010 052577 
6750 Oel1016 O00 
6751 Oe210e0 152576 
6752 021026 000000 
6753 021030 0600 
pret 021036 000000 
6756 O2l040 140177 
6757 OelO46 177777 
6758 021050 040377 
6759 021056 177777 
6760 021060 040177 
6761 vUel066 177777 
6762 
6763 021070 040177 
6764 021076 177777 
6765 021100 141377 
6766 021106 177777 
6767 Oell110 141367 
6768 021116 177777 
6769 
6770 021120 140177 
6771 Qelle& 177777 
6772 021130 050177 
6773 021136 177777 
6774 021140 050177 
6775 Oell46 177777 
6776 
6777 021150 0177 
6778 Qel1S& 177777 
6779 O21160 160125 
6780 021166 000000 
6781 021170 160125 
6752 021176 000000 


000000 
000000 


0S2S2S 
0S2SeS 
oo0000 


000000 
000001 
000000 


000000 
000000 
000000 


177777 
177777 
177777 


177777 
177777 
177777 


177777 
177777 
177777 


177777 
oooo0o 
000000 


177777 
ooo000 


OS2SeS 
052525 
oo0o00 


000000 
o00c00 
ooo000 


000000 
oooo00 
oooo00 


177777 
177777 
177777 


177777 
177777 
177777 


177777 
177777 
177377 


177777 
177777 
177777 


MACYi1 30(1046) 127 
IFORK/(ADD+SUB)*#MO “ADDD"*-MO EXECUTE 


TS? 


A0SS: 


AOYS: 


AOSS: 


ADES: 


A07$: 


ALDS: 


ALIS: 


Gle 
02-SEP-77 22:41 PAGE 


$1!000#X! 177, 000000, 177777, 000000 
SO! 000*x! 000, 000000, 000000, 000000 


SO! 2S2*X! 125, 052525, 0S2Se5 , 052525 
S1!252*X! 12S, 052525, 0S2SeS , 052525 
$0! 000*xX! 000, 000006, 000000, 000000 


SO! 2S2*x! 177 , 000000, 000000 , 000000 
S1!252*x! 177, 000001, 000000, 000000 
S1!223*X! 000, 000000, 000000, 000000 


$0! 2S2*x! 177, 000000, 000000 , 000000 
S1!252X! 176, 000000, 000000 , 000000 
SO! 243%*X! 000, 000000, 000000 , 000006 


S1!200"X! 177, 177777, 177777, 177777 
SO! 201%X! 177, 177777, 177777, 177777 
SO! 200%X! 177, 177777, 177777, 177777 


SO! 200%X! 177, 177777, 177777, 177777 
S1!20S%*X! 177, 177777, 177777, 177777 
S1!205%X! 167, 177777, 177777, 177777 


S1!200"X! 177, 177777, 177777, 177777 
SO! 24O%X! 177, 177777, 177777, 177777 
SO! 240%X! 177, 177777, 177377, 177777 


SO! 100#X!177, 177777, 177777, 177777 
$1!300*xX! 125, 000000, 177777 , 000000 
$1!300*X! 125, 000000, 177777 ,000000 


;ACIDF 1: 
;DIFFPACSZ: ACIDF ]=O*ACI(SF I=0, — ZER 


;ACISF] 
;AC(DF ] 
; DIFFPRCO: 


;ACISF] 
;AC(DF ] 
;DIFFPRCO: 


;ACISF] 
;AC(DF ] 
;DIFFPRCO: 


SACISF] 
SACLDF] 
;DIFFPRC1: 


;ACISF] 
;ACI DF] 
;DIFFPRC2: 


;ACISF] 
;ACIDF] 
;DIFFPRC3: 


;ACISF] 
;AC(OF ] 
;DIFFPRCY: 


SEQ 0129 
SEG 0149 


EXPNT=0 


EXPNT=, FRAC=, EXACT ZERO 


F(DF) > FISF} 


EXPNT=, 


F(IDF] < FSF] 


EXPNT=, 


ER=+1, ANS=AC(DFIJ-AC{SF } 


ER=+2/+13, ANS=AC(DF]-ACISF] 


ER=+14/+70, ANS=ACIDF]-ACISF} 


ER=+71/+377, ANS=ACIOF] 


PDP-1 Ho FP11-E HARDWARE DIAGNOSTIC 
DQFPEA.P11 17:50 


EA. 


Oele 


021446 


02-SEP-77 


000000 


177777 
177777 
177777 


000000 
177777 
000000 


000000 
1e5eSe 
1525e5 


125252 
125252 
177777 


125252 
052525 
177777 


177777 
000000 
004020 


177777 
oo0000 
000000 


177777 
177777 
177777 


177777 
009000 
000000 


0S2SeS 
000000 
025252 


12eSeS2 
125eSe 
177777 


000000 
052525 
152525 


000000 
177777 
177757 


177777 
177777 
177777 


MACY11 30(1046) 
TS? 


Ales: 


A13S$: 


ALYS: 


ALSS: 


Al6S: 


Al7S$: 


A20$: 


Hle 


;--- SUM.PATH, ER >= ZERO --- 
S1!000%X! 177, 177777, 177777, 177777 
S1!125%*X!000, 177777, 177777, 177777 
S1!125*X!000, 177777, 177777, 177777 


SO! 000*x! 125, 000000, 177777, 000000 
$0! 000*xX! 052, 177777, 000000, 177777 
$0!000*xX! 000, 000090, 000000, 000000 


$1!252*x! 125, 000000, 0SeSe5 , 000000 
$1!252*x!0S2, 1eSeSe2, 000000, leSe5e 
$1!253*X!077, 152525, 02SeSe2, 152525 


SO! 200*X! 0S2, 125252, 1252Se, leSeSe 
S0!201%*X!0S2, 125252, 1eSeSe, leSeSe 
$O!201*X!177, 177777, 177777, 177777 


S1!200*x!052, 125252, 000000, 125252 
S1!202*X! 125, 052525, 052525, 052525 
S1!2024X! 177, 177777, 152525, 077777 


$1!200*xX!000, 177777, 000000, 177777 
$1!214*xX! 177, 000000, 177777 , 000000 
$1!214*X! 177, 004020, 177757, 000017 


S1!100%X!177, 177777, 177777, 177777 
$1!171#xX! 125, 000000, 177777, 000000 
$!!171#xX! 125, 000000, 177777, CO0000 


;77- DIFF.PATH, ER < ZERO --- 


02-SEP-77 22:41 PAGE 128 
IFORK/(ADD+SUB)*MO “ADDD"*-MO EXECUTE 


;ACISF]: 
;AC(DF I: 
;SUMPACSZ: ACIDF]=0, ANS=AC(DF] 


;AC(SF): 
;ACCDF I: 
;SUMPACSZ: AC(DF]=O#AC(SFJ=0, EXACT ZERO 


;ACISF] 
;ACLDF ] 
; SUMPRCO: 


;AC(SF] 
;ACIDF] 
;SUMPRC1: 


SACISF} 
sACIDF 
; SUMPRC2: 


;AC( SF] 
;ACIDF] 
; SUMPRC3: 


;ACISF] 
;AC(OF J 
; SUMPRC4: 


SE@ 0130 
SEG 0150 


EXPNT=0 
EXPNT #0 


EXPNT=0 
EXPNT=0 


ER=0, ANS=AC(DF]+ACI SF] 


ER=+1, ANS=AC(DF]+AC(SF ] 


ER=+2/+13, ANS=AC(DF]+AC(SF] 


ER=+147+70, ANS=AC(DF]+AC(SF] 


ER=+71/+377, ANS=AC(OF] 


POP-11/60 FPI1I1-E Anat te — 
DOFPEA.P11 7:50 


021716 


02-SEP-77 


00 
177777 


054177 
177377 
066652 


177777 


077777 
177777 
000125 
000000 
077777 
177777 


140252 
0 


040177 


177777 
000000 
177777 


000000 
000000 
ooo000 


177777 
000000 
160036 


177777 
177777 
177777 


177777 
177777 
177777 


177777 
000000 
177777 


000000 
000001 
000000 


000000 
000000 


000000 
177777 
oo0c00 


177777 
177777 
077777 


000000 
177777 
177741 


177777 
177777 
177777 


oceso0 
177777 
ooo000 


177777 
177777 
177777 


0S2Se5 
052524 
177777 


000000 
177777 


MACY11 30(1046) O2-SEP-77 22:41 PAGE 129 
TS? IFORK/(ADD+SUB)*MO “ADDD"*-MO EXECUTE 


A21$: 


A22$: 


A23S: 


AR2Y4S: 


AeSS: 


ACES: 


A30$: 


le 


SO! 125*x!000, 177777, 000000, 177777 
S1!000*X! 177, 000000, 177777, 052525 
SO! 125*X!000, 177777, 000000, 177777 


$1!201*X!177, 000000, 177777 , 000000 
SO! 200*x! 000, 000000, 177777, 000000 
$1!201*xX!077, 000000, 077777, 100000 


$0!213*X!000, 177777, 000000, 177777 
$1!200*xX! 177, 000000, 177777, 000000 
$0!213*X!000, 160036, 177741 , 000037 


SO! 260%X! 177, 177777, 177777, 177777 
S1!200%X! 177, 177777, 177777, 177777 
SO! 260%X! 177, 177777, 177777, 177377 


SO! 333*X! 0S2, 177777, OOO000, 177777 
S1!111*X!000, 177777, 177777 , OOO000 
SO! 333%X! 0S2, 177777, OO0000, 177777 


;--- SUM.PATH, ER < ZERO --- 
SO! 377#K! 177, 177777, 177777, 177777 
SO! 000#x! 125, 000000, 177777, o00000 
S0!377*X! 177, 177777, 177777, 177777 


$1!201#xX!0S2, 000000, 0S2Se5 , 000000 
$1!200#xX!000, 000001, 0SeSe4 , 000000 
$1!201*x! 152, 000000, 177777, 000000 


$0!210*x! 177, 000000, 000000, 000000 
SO! 200#x! 177, 000000, 177777, 000000 


SEQ Gi31 
SEQ 0151 


;ACCSFJ: EXPNT#O 
;AC(DF]: EXPNT=0 
;DIFFPAZERO: AC{DF]=0, ANS=ACI(SF] 


;ACI SF] 
;AC(IDF], SHIFTED 
;DIFFPRCM1: ER=-1, ANS=AC(DF]-ACISF ] 


;ACISF] 
;AC(DF], SHIFTED 
;DIFFPRCMe: ER=-2/-13, ANS=AC(DF]-AC(SF] 


;ACISF] 
;AC(DF], SHIFTED 
;DIFFPRCM3: ER=-14/-70, CERT eee 


SACISF] 
SACIDF1, SHIFTED 
sDIFFPRCMY: ER=-71/-377, ANS=ACISF} 


;AC(ISF]: EXPNT#O 
;AC{DOF 1: EXPNT=0 
;SUMPAZERO: AC(DFIJ=0, ANS=ACISFi 


;ACISF] 
;AC(DF], SHIFTED 
;SUMPRCM1: ER=-1, ANS=AC(DF ]+ACISF} 


;AC(SF] 
;ACCDF], SHIFTED 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC 
Oe-SEP-77 17:50 


DO@FPEA.P11 


6895 
96 


022016 

020 
0e2026 
022030 
022030 


177777 


000400 


177400 


000000 
000000 
000000 


177777 
177777 
177777 


000377 


177777 
oo0000 
177777 


0S2Se5 
177777 
052525 


MACY11 3 
T57 


A31$: 


A32S: 


ADDDO!: 


Jle 


O0(1046) O2-SEP-77 22:41 PAGE 130 SEG pi36 
IFORK/(ADD+SUB)*MO “ADDD"*-MO EXECUTE SEQ 0152 
$0!210#X! 177, 177400, 000377, 177400 ;SUMPRCMe: ER=-2/-13, ANS=ACIDF1+ACISF] 

SO! 250*X! 177, 000000, 177777, 0SeS25 ;ACISF] 

SO! 200*x! OSe , 000000, 000000 , 000000 ;AC(DF], C+IFTED 

$0! 2S0*xX! 177, 000000, 177777, 177525 ;SUMPRCM3: ER=-14/-70, ANS=ACIDF1+AC( SF] 
SO! 113*X!0S2, 177777, 052525, 177777 ;ACISF] 

SO! 022*X! 125, 177777, 177777, 177777 ;AC(DF], SHIFTED 

SO! 113*X!0S2, 177777, 052525, 177777 ;SUMPRCM4: ER=-71/-377, ANS=ACISF] 

BR TST&O $3 ;NEXT TEST THE HARD WAY 


Kle 


POP-11/60 FPL1-E tae DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 131 SEQ 0133 
DOFPEA.P1i1 02-SEP-77 17:50 T60 “DIVE” EXEC, DIVIDE W/INBUF-AR.SHIFT, FSPAD.SELECT SEQ 0153 
6918 ii ee pe ae tee pene eee 
eai3 i* T 60 “DIVF" EXEC, DIVIDE W/INBUF-AR.SHIFT, FSPAD.SELECT 
6921 : er. cesT 7 he THRU ALL THE NON-TRIVIAL PATHS OF ne 
6922 : WS. DATA HAS BEEN SELECTED (SEE BELOW 
6923 : af “EENPANTES THE DESIRED RESPONSE FROM THE FPII-E SEGUENCING 
2234 : HARDWARE . 
6926 : THE “FETOPND” SUBRROUTINE FETCHES THE SOURCE DATA, PLACES IT 
6927 : IN ACb, AND THEN GOES TO THE EXECUTION FLOWS. THIS REQUIRES 
6928 : THAT THE FPLI-E “BUT(SUBROUTINE)/JREG/BUT(RETURN)” LOGIC IS 
6929 : FUNCTIONING CORRECTLY. NOTE ALSO THAT LOGIC ON FNUA/K8 SHOULD 
6930 ; FORCE ACISFJ=AC& FOR NOT(MODE.O) IN SF. ACTUAL ACISFJ=(0) 
6931 : IN THE FIRB<2:0> FIELD. 
6932 : 
6933 - eee ennnnnn 
eae : REGISTER/LOCATION USE: 
6936 : ACO ~ACIDF I OPFRAND, DIVIDEND 
6937 : ACL TEMP FOR ACO 
Pass . ACE “ACISF], DIVISOR 
6940 : MFACO+ ~ACISF] OPERAND, DIVISOR 
6941 : MFACI+ -ACIDF] OPER AND; DIVIDEND 
6942 : MFAC2+ “EXP'D QUOTIENT’ OF AC(ISF], ACC(DF] 
2x : MFAC3+ -RCV’D QUOTIENT OF ABOVE 
Bane : RO -PTR TO MFACO 
6946 : R1 -DATA Ae pUmER 
6947 : Ou -TABLE CNT 
6948 : RS -TABLE BTR 
6949 ; 
6950 5 eeeencnnna 
6951 : MODULE/ERROR INFO: 
6952 : 
6953 ; FNUA/K8 
6954 : CROM/LATCHES, JREG/BUA, FALU.CNTL(DIVIDE), 
6335 : INBUF .A/B.LEFT-SHIFT (DATA/CNTL) 
6957 : FEXP/K9 
6358 ; CROM/LATCHES, BUT<2:0>-LOGIC, EALU.DATA/CNTL(A.MINUS.B) 
6960 : FMUL/K10 
Fark : {PREVICUSLY VERIFIED) 
6963 : FALU/K11 
Pere : FSPAD[ TEMP’S)], FALU(<S9>.SHIFT.OUT) 
6966 PTT TTT Tre tr ttt ti tr tt titi titi ttt tt ttt ttt ttt 
6367 022032 oO0004 +éT60: SCOPE 
6969 022034 170127 O40040 LOFPS #040040 : INTR-DISAB/F-MODE/TRUNC 
6970 Qe2040 012700 OO2E4E MOV ae 0, RO : SETUP PTR FOR DIVF SF 
6971 O22044 012701 000001 MOV 1,R1 :DATA SET NUMBER 
6972 O22050 012704 o00011 MOV ail RY :11(8) TABLE ENTRIES 


6973 Oee2054 012705 O2elbe MOV #408, RS :DATA TABLE PTR 


PDP-11/ 
DOFPEA. 


of PP LIS pen 


022140 
022146 
022150 


022152 
022154 
022156 


Renee a AGNOSTIC 


7 
172537 
104406 


174100 
174410 
105737 
001373 


174037 


104426 
001401 
104104 


005201 
077437 
000137 


:50 


00 

002650 
002666 
002670 
002656 


002645 


002676 
002666 


022336 


000000 
000000 
000000 


052525 
000000 
OSeSe5 


o00000 


002676 


Lie 


Meg tt Saat Ue® exPe, “DIVIDE W/INGUF-AR. SHIFT, FSPAD. SELECT ee Pa disy 


-¥DATA LOOP ENTERS HERE* 7 
cos: INC DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
MOV (RS)+,MFAC1+0 ;HORD-A, DIVIDEND [ACC] 


MOV (R5)+,MFACI+2 : WO 
MFACO+0 : WORD-A, DIVISOR [MEMORY] 


MOV (RS)+; 
MOV (RS)+, MFACO+2 * Wl 
MOV (RS)+, MFAC2+0 :WORD-A, QUOTIENT 
MOV (RS)+, MFACO+2 RD-B’ 
LOF MFACL? ACI GET ACIDF I 
ERRPNT DONT CHANGE DATA IN ERROR LOOP 
yo------- ERROR-LOOP-ENTERS-HERE-------- 
633: STF AC1,ACO !RESET ACIDF] 
DIVF _(RO},ACO sDIVE EXEC, INBUF/AR.SHIFT, FETOPND SUBR 
TSTB = LPTITE ‘IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
BNE 63$ : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
STF ACO, MFAC3 GET RESULT TO MEMORY 
CMP32M ,MFAC2,MFAC3 (EXP’D) = (RCV’D) 2? 
BEQ 595 ‘BR 
ERROR 104 ELSE DIVF- EXEC, INBUF-SHIFT ERR 
"DIVIDE _INBUF/AR-SHIFT FSPAD- -SELECT E 
: DATA-SET = DATA SET NURBER, 1 
: ACKISF] = ACISF] DIVISOR, FROM MFACO 
: ACOLDF} = AC(DF] DIVIDEND, FROM ACO/ACL 
: EXPD RESULT = EXPECTED ACIDFJ/ACISF) QUOTIENT 
: RCVD RESULT = RECEIVED QUOTIENT 
S93: INC ‘DATA SET NUMBER 
S08 Ri 50S ‘LOOP ON TABL 
IMP DIVFO1 -EXIT THE HARD WAY 
III 
DATA TABLE FOR ABOVE TEST: 
40s: 
h01$: | SO!200*x!000, 000000 ;ACIDF1, DIVIDEND (ACO) 
S50! 200%x! 000’ 000000 “ACISF], DIVISOR (MFACO) 
50! 201*x! 000; 000000 ‘ACIDF1; QUOTIENT 
bo2$:  $1!252*x!125, 052525 sACIDF], DIVIDEND (ACO) 
$1! 201%*x! 000; 000000 "ACISF1; DIVISOR (MFACO) 
50! 252%x! 125; 052525 ‘AC(DF1; QUOTIENT 
03s: SO! 125*x! 052, 125252 ;ACIDF], DIVIDEND (ACO) 
51! 101*x!#000; ogggg *ACISF]; DIVISOR (MFACO) 
$1!225%x!0S2; 125252 “ACIDF]; QUOTIENT 
bow:  $1!377"X!177,177777 ;ACIDF], DIVIDEND (ACO) 
50! 377%x! 177. 177777 “ACISF]; DIVISOR (MFACO) 
§1!#201%*x' 000, 000000 :AC(DF}, QUOTIENT 
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Oe2e4e 
022246 
OeeeSe 


022322 
022326 
022332 


022336 
022336 
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040200 
040500 
037652 


000400 


125252 
177777 
12eS2Se2 


177777 
052525 
114631 


177777 
052525 
060057 


MACY11 30(1046) 


T60 


boss: 
boss: 
bors: 
bios: 
bus: 


OIVFOL: 


Mie 
02-SEP-77 “22:41 PAGE 133 
DIVIDE W/INBUF-AR. SHIFT, FSPAD.SELECT 


“DIVF” EXEC, 


SO! 201#x! 000, 000000 
SO! 202*x! 100, 000000 
SO! 177#X!0S2, 1eSeS2 


20; SeeeX: 165, Oagass 
S1!323#X!177, 177777 
$1!077#xX! 125, 0S2Se5 


S1!201#x!0Se2, 1eSeSe 
SO! 201*X! 177, 177777 
S1!200#X! 0S2, 1eSeSe 


S1!125*X! 177, 177777 
S1!125*xX! 125, 052525 
$0! 201#X!031, 114631 


SO! 125"! 177, 177777 


SO! 2Se*x! 052, 052525 
SO! 054*X! 100, 060057 


BR TST61 


O00 


BPR BBD BRR PRD DDD 


S43 S48 S49 Sas S45 
wees ke he bi te Rk ha bt 


MON OOO O00 OO 


ND (ACO) 
OR_(MFACO) 
NT 


DIVIDEND (ACO) 
DIVISOR_(MFACO) 
QUOTIENT 


DIVIDEND (ACO) 
DIVISOR_(MFACO) 
QUOTIENT 


;EXIT 


SEQ 0135 
SEQ O1S5 


Nle 


Sere’ Bt FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 134 SEQ 0136 
DOFPEA.P11 02-SEP-77 17:50 Tol “LOC.1.F" EXEC, FPINMUX/DOUT, SHIFT/NORMALIZE SEQ 0156 


7056 5 JH 
7057 : ATEST 61 “LOC.1.F" EXEC, FPINMUX/DOUT, SHIFT/NORMALIZE 


7 ; 

? : THIS TEST PROCEEDS THRU ALL THE NON-TRIVIAL PATHS OF THE 

7060 : FPII-E “LDOC.I.F" FLOWS. DATA HAS BEEN SELECTED (SEE BELOW) 
7061 : THAT GENERATES THE DESIRED RESPORSE FROM THE FP11-E SEQUENCING 
ie | Henin 

7064 : THE MAIN INTENT OF THIS TEST IS TO EXERCISE THE “FPINMUX/DOUT” PORT 
7065 : ON FNUA/KA. 

7066 : 

7067 5S Seema 

7068 : REGISTER/LOCATION USE: 

2070 ACO = -ACLDF] OUTPUT F-MODE RESULT 

7072 : MFACO+ -EXPECTED ACO OUTPUT 

7073 : MFAC1+ -ACIDF] MEMORY OUTPUT OF ACO 

7075 : R1 -INTEGER 16. BIT OPERAND, SOURCE 

7076 : RY -TABLE CNTR 

7077 : RS -TABLE PTR 

7078 : 

7079 5 2 Some ennwe 

7080 : MODULE/ERROR INFO: 

7081 : 

7082 : FNUA/KB 

7083 : CROM/LATCHES, JREG/BUA, FPINMUX(DOUT<15:00>), F.BUS.A-DRIVER/ENABLE, 
7084 : FP.EMIT.£, INBUF.A/B.DATA 

7085 : 

7086 : FEXP/K9 

7087 : CROM/LATCHES, BUT<2:0>-LOGIC 

7089 : FMUL/K10 

7030 : (PREVIOUSLY VERIFIED] 

7092 : FALU/K11 

7033 : [PREVIOUSLY VERIFIED) 

7095 : = KEKE ARAA RR RAKRAE RE RAEA RAE REA AAA AERA KA RHEL RRA LH RARER ALAARRAREEE 

70% 022340 000004 +éT61: SCOPE 

7098 O22342 170127 o40040 LOFPS #040040 t INTR- D1SAB/F MODE /1- MODE / TRUNC 
7099 O22e346 012704 000011 MOV #11.R4 -11(8) TABLE ENTRIES 

7100 022352 012705 O22432 MOV #40$, RS ‘DATA TABLE PTR 

7102 -¥DATA LOOP ENTERS HERE* ’ 

7103 005237 002640 10S: inc DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 
7104 Oe2362 012501 MOV (RS)+,R1 ?GET INTEGER OPERAND 

7105 4 012537 o0eb4E MOV (RS) +, MFACO+0 *WORD-A, EXP’D RESULT 

7106 022370 012537 O02650 MOV (RS)+, MFACO+2 :WORD-B’ 

7108 022374 104406 ERRPNT , :DONT CHANGE DATA IN ERROR LOOP 
7108 poeeen-n- ERROR-LOOP-ENTERS-HERE-------- 

7111 022376 170400 63$: CLRF ACO RESET ACIOF] 
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A.Pil 


022414 
Oee42e 
022424 


O2e426 
022430 


022432 
022440 
022446 
0224S4 
022462 
022470 
022476 
022504 
022512 


104105 


077425 
000433 


000000 
077777 
052525 
025252 
O&S2Se2 
177777 
100000 
1252Se 
152525 


002645 


002656 
OC2646 


000000 
043777 
0436S2 
043452 
043725 
140200 
144000 
143652 
1434Se2 


002656 


000000 
177000 
125000 
124000 
052000 
oo0000 
000000 
126000 
126000 


MACY11 30(1046) 135 
Tél “LOC.I.F" EXEC, FPINMUX/DOUT, SHIFT /NORMAL IZE 


;BM(R1) => FPINMUX/DOUT -) INBUE -) 
IF TIGHT LO OR SET HANG IN 
: WITH/ LINE-CLOck OFF, & bps CE TD e TEMS 
GET RESULT TO MEMORY 
:(EXP’D) = 
*BR IF AGREE 
ERROR 105 ‘ELSE ERROR 
;"LDCP(1-)F) FPINMUX/DOUT CONVERT ERR” 
INTEGER = 16. BIT INTEGER INPUT, FROM RI 
MODE/ACO OUTPUT 
RECEIVED ACO OUTPUT FROM HFP 


LOOP ON TABLE 
“NEXT TEST WHEN DONE 


SSAIATLIFIIIITALAATATAAALISLS LA EELAAALAADAAAAAA SDAA TAAS SAS AAA AAAS AAS GE 
DATA TABLE FOR ABOVE TEST: 
----- F-MODE-EXP’D 


i9$: 


; 
; 
; 
; 
; 
‘ 


40$: 


LOCIF 
TSTB 
BNE 
STF 
CMP32M 
BEQ 


SOB 
BR 


. WORD 
- WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 


c 
a) 


02-SEP-77 22:41 PAGE 


RET TE 
63$ 


ACO, MFACI 
MFACO, MFACL 


19 


EXPD ACO = EXPEC 
RCVD ACO = 


RY, 10S 
TSté2 


INTEGER 
ooc000, 
077777, 
052525, 
025252, 
065252, 
177777, 
100000, 
125252, 
152525, 


TED F- 


9 


oo0000+000, 
043600+177, 
043600+052, 
043400+052, 
043600+125, 
140200+000, 
144000+000, 
143600+052, 
143400+052, 


000000 
177000 
125000 
124000 
052000 
000000 
000000 
126000 
126000 


SEG 0137 
SEG 0157 


LOOP 


PDOP-11/60 FP11-E HARDWARE — 
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7205 O225e0 O00004 


72 
7210 Oe2eSee 170127 040200 


~, 
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Tée MULNET, BASIC DATAPATH SEQ 0158 


3 KEGEL SEEKS KEK KKK KEELER ESSE KRALL EHH LAER RH ERE HEH EA ERLE LE LRA ALLELE 
:kTEST 62 MULNET, BASIC DATAPATH 


THIS SERIES OF TESTS IS THE FIRST USE OF THE MULNET REGISTERS 
AND ROM MULTIPLIER OF THE FP11-E. 


THIS TEST IN PARTICULAR CONSISTS OF TWO SECTIONS: 


PART 1 - pot AS USING ’MPP’, MIER(O)*#MAND(O)=PROD(0} 
CHECKS THAT ALL REGISTERS/DATHPATHS CAN BE LOADED/READ, 
AND THAT THERE ARE NO FLOATING DATA LINES. 


PART 2 - RIPPLES “1010"/"0101" DATA PATTERNS THRU 4-BIT SECTIONS 
TO CHECK FOR DATA LINE STUCK-LOW/SHORTS/FLOATING CONDITIONS, 
AND_THE REGISTER LOAD FUNCTIONS (MIER,MAND, SUM, CARRY) 

ON THE MULNET BOARD. 


REGISTER/LOCATION USE: 


MFACO+ -MPP INPUT DATA PATTERN 

MFAC1+ -EXP’D MULNET tae 

MFACe+ -RCV’D MULNET(SUM) QUTPU 

MFAC3+ -RCV’D MULNET(SUN*CARRY) Tourpur 


5 

: aco -MPP (0,0,0 0) INPUT * 
: ACI -MPP (SUM} OUTPUT 

: ace -MPP (SUM CARRY) OUTPUT 

: RS -DATA TABLE PTR 

MODULE/ERROR INFO: 

: FNUA/KB 

: MNETSUM-ENABLE-LOGIC, *MPP’-EXEC, CROM/LATCHES 

5 

t 


FEXP/K9 
MNETREG-CLK, MNET-ALU-CONTROL, MIER/MAND-FUNCTION-CONTROL , 
MIER/MAND-CLOCKS, ’MPP’-EXEC, CROM/LATCHES 


FMUL/ 


K10 
MIER-REG/MUX-(BYTE4) , MAND-REG-(LOW28) 
CNTR-ROMS, SUM-REG, CARRY-REG, MNET-AL LU 


FALU/K11 
[PREVIOUSLY VERIFIED] 


| mag" etal teins nmin namem eaten i tpieslctterne 
Tb2: SCOPE 


proceccennn- PART #1: MIER(O)*MAND(O)=PRODUCT(0)------------ 
;LOOKING FOR STUCK-H/DATAPATH, LACK OF CONTROL OVER REGISTER LOADING 


LDOFPS #040200 t INTR-DISABLE/D-MODE 


MULXX-ROMS, 





al 


J 
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7ell : 

72le O22526 104406 ERRPNT “DONT CHANGE DATA IN ERROR LOOP 

7e13 5 eoennnn= ERROR-LOOP-ENTERS-HERE-------- 

7215 022530 170400 CLRD aco CET MIER, MAND TO ZEROS 

7216 O22532 172537 003004 LOD FPALTP,AC1 “PRESET (SUM) OUTPUT TO ALT 0/1 

el? 022536 ~172637 003024 LOD FPALTN, AC ; PRESET (S4+C) OUTPUT TO ALT 0/1 

7219 Oees42 170005 633: MPP ? RUN THE DATA THRU THE MULNET 

7220 Oe2S44 105737 002645 TSTB ~—s LPTITE ‘IF TiGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 

feel Oeesso 001374 BNE 63$ WITH” LINE-CLOCK OFF, & PPS(FID=1/FHM=0) 

7223 O225S2 174137 002656 STD AC1,MFACL GET MULNET (SUM) 

peed 022556 174237 O0cbb6 STD AC2’ MFACe :GET MULNET(SUM+CARRY ) 

7ee O22562 104423 002656 FIXFRA ,MFACI+0 : REMOVE SIGN/EXP, INSERT BIT<S9:5a> 

ee 022566 104423 O0cbb6 FIXFRA 'MFAC2+0 

7229 022572 104425 003060 o02656 CMPB4YM .FPZERO,MFACI i1S MULNET(SUM) = (0,0,0,0)? 

7230 O22600 001402 BEQ 11$ ;BR IF 

7231 Oe2602 104036 ERROR 36 NO - A "1" CAME THRU SOMEWHERE 

7232 s"MULNET - DATA STUCK/H OR REGISTER LOAD ERROR - 0*0=0" 

7233 : RCVD AC1 = MULNET(SUM) FROM HFP ACI (*ERR¥) 

7234 : RCVD AC2 = MULNET(SUM+CARRY) FROM HFP AC2 

7e36 022604 o00405 BR 205 : NEXT 

7237 O22606 i04425 003060 002666 11%: § CMP64M ,FPZERO,MFAC2 IS MULNET(SUM+CARRY) = (0,0,0,0)? 

7238 O22614 001401 BEQ 205 BR IF OK 

7239 Oe2bl6 104036 ERROR 36 NO - "1" CAME THRU SOMEWHERE 

7240 ;"MULNET - DATA STUCK/H OR RecisteR LOAD ERROR - 0%*0=0" 

7241 : RCVD AC1 = MULNET(SUM) FROM HFP ACI 

reve : RCVD AC2 = MULNET(SUM+CARRY) FROM HFP AC2 (*ERR#) 

7244 ; 

7 PART #2: RIPPLE ALT 0/1 PATTERNS THRU MIER/MAND/PRODUCT------- 

rou 022620 012705 622732 205: MOV #40$,R5 ;SETUP PTR TO DATA TABLE 

7248 - xDATA LOOP ENTERS HERE* : 

7249 022624 005237 o02b40 21S: tNc DWL ;BUMP CLOCK IN.A.LOOP COUNT 

7250 O22630 012700 ooco10 MOV #8. ORD ?8 WORDS FOR INITIAL/EXPECTED 

7251 Oe2634 012704 O02646 MOV HMFACO+0 RY INTO MFACC, 1 

7252 O22640 012524 225: MOV (RS)+. (R4)+ : 

7e53 O22642 077002 SOB RO, 22$ : 

7255 022644 104406 ERRPNT DON’ CHANGE DATA IN ERROR LOOP 

7e56 oo ERROR-LCOP-ENTERS-HERE-------- 

7258 O2264%6 172437 O02646 LOD MFACO, ACO ‘INITIAL MIER, MAND 

7259 Oe2bSe 170401 CLRD =. ACL * INITIAL MULNET(SUM) = O 

7260 022654 170402 CLRD Ace ‘INITIAL MULNET(S+C) = O 

7ebe 022656 170005 625: MPP RUN THE DATA THRU THE MULNET 

7263 Oe2660 105737 o0264s TSTB = LPTITE pIF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 

7eb4 022664 001374 BNE 625 : WITH’ LINE-CLOCK OFF, 8 FPS(FID=1/FMM=0) 


7266 O2ebbE 174137 00266 STD ACI ,MFACe GET MULNET(SUM) 
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10442S 002666 002676 
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100337 


000137 023474 


Elg 
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23s: 


24s: 


MULNET, BASIC DATAPATH 

STD ACe , MFACS ;GET MULNET(SUM+CARRY ) 

eee — | COMPARE (EXP’D-PROD) = RCV’D-SUM) 
ERROR _37 ;ERROR IN DATA FROM MULNET(SUM) 
pT cee an ALT 0/1 ERROR” 


; ACO = INITIAL MIER/MAND IN HFP ACO, BEFORE ’MPP’ 
: EXPD AC] = EXPECTED PRODUCT IN HFP ACI Ace, AETER *MPP’ 


; 0 1 
; RCVD AC2 = RECEIVED PRODUCT MULNET(S+C) FROM HFP AC2 


CMPE4M ,MFAC2, MFAC3 ; COMPARE (RCV’D-SUM) = (RCV’D-S+C) 
BEQ Ug ‘BR IF OK 


ERROR 40 ate IN hie FROM MULNET(SUM+CARRY } 
j"MULNET - RIPPLE ALT 0/1 ERROR - (S)#(S+ 
(SEE ABOVE FOR DESCRIPTION OF *TYPEOUTS) 


;LOOP ON DATA IN TABLE 


tST (RS) ;(-1) FLAGS END OF TABLE 
BPL 21$ : MORE 
IMP EXxTOO2 ?0N TO NEXT TEST, THE HARD WAY 


;---DATA TABLE FOR ABOVE TEST FOLLOWS ON NEXT PAGE--- 


SEQ 0140 
SEQ 0160 


F13 
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022770 


02-SEP-77 


MULNET, BASIC DATAPATH 


LLL edddddedddddddddddddddddddddddddddddddddddddddddddddd 


eh et hh eee ee ee ie ce ee ee ee ee ee ee ee ee ee ee ee ee ee 


040200 
000001 
077000 
000 


000000 


*##% THIS IS A DESCRIPTION OF THE DATA TABLE FOR PREVIOUS TEST *** 


SASISATIATTTAAAATAATATAATAAAAAAAAATAS AAAS A AA AAAAA AAA TATA AAPA A ASAT AAA TATA ASAT SA SEATS AAS SS 


ALTERNATING 1S/0S THRU MIER(1-0), PRODUCT(1-0) 4-BIT SLICES 


!-MIER--! !-------------- MAND-------------- | | ---------------------- PRODUCT-------------------- 
/BIN /BON 7B6\ /BS\ /BY\ /B3\ /B2\ /B1\ /BO\ 7EXP \ /AL\ /AO\ /B3\ /Be\ /BI\ /BON\ /C3\ /C2\ 1k 
0000,0101 0090,0000,0000,0000,0000,0000,0001 077000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 0600, 0101 
000071010 0000700007 00007 000070000’ 0000; 0001 077000; 0000; 0000; 0000; 0000; 0000} 000; 0000} a000' 1010 
0101'0000 9000’ 00000000’ 000000007 0000’ 0001 077000; 0000; 0000; 0000; 0000; 0000; 0000; 0000; 0101 ; 0000 
101070000 0000790007 0000 0000700007 0000;0001 977000} 9000; 0000; c000; 0000; 0000; d000; o000; 1010; 000 


SISPSSOTTTAAATATAAATATTAAAATAT AAAS TATA TAAA TAEDA ATA ASAT TATA AA EAA ATA EPT EEDA TT STEEDS AAA TASS SASS 


ALTERNATING 1S/0S THRU MAND[6-0), PRODUCTI8-0) 4-BIT SLICES 
!-MIER--! !-------------- MAND-------------- | }---------------------- PRODUCT-------------------- ~ 


7B1\ /BO\ 7B6\ /BS\ /BY\ /B3\ /B2\ /B1\ /BO\ ZEXP_\ /ALN /ADN /B3\ /B2\ /BIN /BO\ /C3\ /C2\ /C 
000 A010 077000, 0000, 0000, 0000 , 0000, 0000, 0000, Pe , 0000, (610 


0000,0001 0000, 1 
000" 0001 0000,0 


3 


0000 , 0000 (00,0000 ,0000,0 
’ 0000; 0000 077000} 0000} :010; 0000; 0000; 9000; 0000, , 0000 , 0000 
;0000; 0000; 0000; 0000 077000; 000 ‘0101; 0000; 0000; 0000' 0000} 0000; 0000; 0000 
}0000; 0000; 0000; 0000} 0000 077600} 010i; 0000, 0000; 0000} 0000; o000' 0000; 0090; 0000 


, 0000; 0000; 0000} 0000; oN; 0000 077400; 0010; 0000; 0000; 0000; 0000; 000; 0000; 0000; 0000 


eee 


SSOLATIATLATIATTATTTATATATALTTLLASLAEMATT ATUL TTALTTALAATETLOATLELAATATTTAU LAAT EL ATLELL ALLELE ALTA EEEL AT 


SPLILILILIAL LALLA ALATA ALAA EAD 
ALTERNATING 1S/0S THRU MIER[1-0), PRODUCT([1-0) 4-BIT SLICES 


000005 000000 os -WORD 040200, tB00000101, ts000000000000, tsdodccoeeeo0000001 
000000 000120 .WORD 077000! tB00000000, tB0000000000000000,, t80000000001010000, c000 
000012 000000 -WORD 040200, t800001010, t8000000000000, tBo000000000000001 
000000 000240 .WORD 077000! 800000000, tBoo000000000000000 , t80000000010109000 , 9000 


e86EO biel 
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DQFPEA 


022772 
Oe 


023320 


000000 
077000 
000000 
040200 
000000 
077000 
090000 
040200 
000000 


000120 
000000 
000240 
oo0000 


000001 
oo0c00 
000001 
000000 
060001 
000000 
000001 
000000 
000001 
000000 
000001 
ooo00c 
o0co01 
o0001e 
000001 
oo000s 
000001 
000240 
000001 
000120 
000001 
005000 
000001 


oco000 
002400 
000000 
005000 


000000 
000240 
000000 
000120 
ooco00 
005000 
000000 
002400 
o00c00 
120000 
000000 
o0S0000 
000000 
900000 
000000 
000000 
000012 
000000 
000005 
000000 
000240 
o00000 
009120 


MACY11 30(1046) 
Té2 


~~, 
. 


la 
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MULNET, BASIC DATAPATH 


. WORD 
. WORD 
. WORD 
. WORD 


gAOIATIT AI LA RELL SACI OL Aha Coeere ny paouueT{@-0) WAIT SLICES 


040200, 801010000, 8000000000000 , ts000c009000000001 
077000! t800000000 , tB0000000000000000 , *80000010100000000 , 0000 
040200, 810100000, tBo00000000000,, tsc000000000000001 
077000! t800000000 , tBO000000000000000 , t80000101000000000 , 0000 


grt taal 1S/0S THRU MAND[6-0), PROLUCT(8-0) 4-BIT SLICES 


. WORD 
. WORD 
- WORD 
- WORD 
- WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
- WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
- WORD 
- WORD 
. WORD 
- WORD 


040200, *800000001, Nyeo00000000000, +B0000000000001010 
077000! te00000000,, t80000000000000000 , t80000000010100000, 0000 
040200, +B00000001 , ts000000000000 , ts000000000000010: 
077000! +B00000000 ,, tBo000000000000000 , t8000000000101c000, 0000 
040200, tBO0000001 , 8000000000000 , t80000000010100000 
077000! +B00000000, tBoocccc00c0000000 , t80000101000000000 , 0000 
040200, 800000001 , ts00c000000000 , ts000ce000001010000 
077000! tp00000000 , tBocooceceeC0000000 , t80000010100000000 , 0000 
040200, t800000001 , ts000000000000, t80000101000000000 
077000! tB00000000, tBooocoeo000000000 , t81010000000000000 , 0500 
040200, t800000001 , 8000000000000, t800000101000900000 
077000! tB00000000, tBocc0c000C0000000 , 80101 000000000000 , 0000 
040200, t800000001 , 8000000000000 , t81010C00000000000 
077000! t800000000, t80000000000001010, tsdo00000000000000 , 0000 
040200, t800060001 , t8000000000000, t80101000000000000 
077000! tB00000000 , +80000000000000101 , tsag00000000000000 , 9000 
040200, t800000001 , 8000000001010, ts0d00000000000000 
077000! +800000000 , t80000000010100000, tsd0000000000000000 , 0000 
040200, tB00000001 , 8000000000101 , *s0000000000000000 
077000! t800000000 , t80000000001010000, ts0000000000000000 , 0000 
040200, 800000001 , 8000010100000, tsdcc0000000000000 
077000! tB00000000, t80000101000090000,, tsocc0000000000000 , 9000 
040200, t800000001 , t8000001010000, tsa0c000c000009000 


SEG 0142 
SEQ 0162 
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DQFPEA.P11 


023322 


023472 


023474 


177777 





002400 
000001 
120000 
000001 
os0000 
000020 
oo0000 
o000e0 
000000 
000200 
000000 
oco200 
oooo0o 


000000 
o0S000 
000000 
002400 
000000 
005000 
ooo0c0 
002400 
000000 
005000 
000000 
002000 
000000 


H13 
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-WORD 077000! 800000000, t80000010100000000, tBOod0000000000000 , 0000 

-WORD 040200, t800000001 , t8151000000000 , ts0000000000000000 

-WORD 077000! t800000000, t81010000000000000 , tp000c000000000000 , coc0 

-WORD 040200, tB00000001 , t8010100000000, tBo000000000000000 

-WORD 077000! 800000000, t80101000000000000, tB00c0000000000006 , 0000 

-WORD 040200, 800010000, 8191000000000, tB0000000000000000 

.WORD 077000! t800001010, t80000000000000000 , tBooccc00000000000 , C000 

-WORD 040200, t800010000, t8010100000000, tpd000000000000000 

-WORD 077000! t800000101, t80000000000000000 , tso00000000000C000 , C000 

-WORD 040200, tB10000000, t8101000000000, tB0000000000000000 

-WORD 077600! +t801010000, ts0000000000000000 , tBoo00000000000000 , 6000 

-WORD 040200, t810000000, t8010000000000, ts0000000000000000 

-WORD 077400! t800100000, tBood0000000000000 , tBodd0000000000000 , 0000 
SCPLLEIALTAATIAITATTTATAAATTTA ATT LATA ALT LEATIA LAAT ETAL ATAED LEAT AEPAAAA ALS ASAS ES 
LLL MLSS 

EXTOOe: ;ON TO NEXT TEST 


© RESELL A REESE AALS RASA SLE A ERA EA AAA E AAA K EA ALAA AAA LE RA AA HLA RELE 
‘TEST 63 MULNET, MULTIPLY ROM CONTENTS 


THIS TEST VERIFIES THE CONTENTS OF EACH OF THE FOURTEEN 
(IDENTICAL) MULNET MULTIPLICATION ROMS. FOR EACH ROM: 


- MIER 4-BIT ADDRESS VARIED OVER RANGE tie} (00) 

- MAND 4-BIT ADDRESS wae OVER RANGE (17)-(00) 

- AT EACH OF THE 256. DATA Ye (8. "ADDRESS BITS), 
THE DATA VALUE IS CHECKED TO B 


DATALS-BITS} = MIER[4-BITS] * MAND[4-BITS] 


AN ERROR IN THIS TEST IS PROBABLY MOST DIRECTLY DUE TO A 
FAULT IN THE MULNET MULTIPLY ROM UNDER TEST. HOWE THE 
M AND CARRY REGISTERS, AND MULNET 
ALU ARE ALSO IN THE DRTAPATH. CONTROL SIGNALS ALSO ORIGINATE 


REGISTER/LOCATION USE: 


ee ee ee ee ee ee re re ee ee Te 


SEQ 
Ss 


abies 


I13 
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use ; $REGO S SYMBOLIC ROM # UNDER TEST [EG, 00, 13, 16) 

oue : Read is Sectioh ONE TESt iB ta 3.4.5.6) 

aus cea SHIT 4 in 12, 16,20,241 

7464 Regd Ng FL Atl ch BE 12,-16,-20,-24,-28) 

74E5 ; SREGS OF # OF ERRORETRO bettcr FD 

7466 $REG7 “COUNT OF # TIMES CATS DATA 

7467 : SREGIO -INTERNAL COUNTER {=(7000) } 

7468 ; SREG11 -INCLUSIVE “OR” OF BAD ROM DATA Loc £9003- (377) 

7469 ; SREG12 -"AND” OF BAD ROM DATA, Loc (000) - 

n470 ; $REGI13 -FLAG, 1=CHECK/O=PRINT MODES 

7472 MFACO+ -ASSEMBLED NIER/MAND OPERAND (ACO) 

7473 MFACI+ -MULNET SUM OUTPUT (ACI) 

ate ; MFAC2+ -MULNET SUM+CARRY OUTPUT (AC2) 

7476 RO -MIER DATA, (00)-(17) 

7477 : RI -MAND DATA; (00)-(17) 

7478 : R2 -( TEMP) 

7479 ; R3 -PRODUCT DATA, (000)-(341) [EXPECTED CONTENTS] 

7480 RY -FLAG, UB=SUM ERROR, LB=SUM+CARRY ERROR 

7481 : RS -( TEMP) 

7482 

7483 

7484 ———— 

7485 ; MODULE/ERROR INFO: 

7486 ; 

7487 : FNUA/KB 

7488 : MNETSUM-ENABLE-LOGIC, 'MPP’-EXEC, CROM/LATCHES 

7490 ; FEXP/K9 

7491 ; MNETREG-CLK, MNET-ALU-CONTROL, MIER/MAND-FUNCTION-CONTROL, 

rH3e ; MIER/MAND-CLOCKS, *MPP’-EXEC, CROM/LATCHES 

7494 FMUL/K10 

7495 ; MTER-REG/MUX-(BYTEY) MAND-REL-(LOW28), MULXX-ROMS, 

e436 CNTR-ROMS, SUM-REG, CARRY-REG, MNET-ALU 

7498 FALU/K11 

7498 ; (PREVIOUSLY VERIFIED] 

7501 ; + KEKE KEKE RA AAS G AAA AER K AKA R RAL LE ERA AAA EA ALAR RELA ELK AAR EAE EERE 

750¢ 023474 op0004 +6163: SCOPE 

7504 023476 10440S O24202 CNDSES ,40$ SETUP FOR ESCAPE ON ERROR IF SW6=1 

7505 023502 012737 052525 o0e646 MOV BAL TP, MFACO+0 :SETUP SIGN, EXPN FOR MPP INSTR 

7506 Oc3510 170127 O40200 LOFPS sO04O200 ‘INTR DISABLE, D-MODE 

7507 023514 005037 001322 CLR SREGIO :ZAP INTERNAL COUNTER 

7508 023520 012737 000007 oD1342 MOV #7, STIMES :D0 7 ITERATIONS OF THIS TEST 

7510 “LOOP ON MIER GROUP [1:0] (IN SREG1) 

ell 023526 012737 O00001 001304 MOV #1, $REG1 ;HOLDS MIER GROUP | 

751 “LOOP ON MAND GROUP [6:0] (IN SREG2) 


3 
7514 023534 012737 OOO00E OO01306 18: hoy #6, SREG2 ;HOLDS MAND GROUP 




















Oe3s4e 
023546 


023550 
023552 


023746 
023750 





02-SEP-77 


013700 


010037 
012737 
005037 


012701 


005237 


010337 
104406 


012705 


174125 
174215 


POP-11/60 FP11-E er i? DIAGNOSTIC 
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001304 


001310 


001306 


001312 


001310 
000004 


001314 
001304 
000003 
001306 
001302 


oo0001 


000017 


001310 
002650 
000017 


002640 


001312 
0026Se 
002654 
OO2E4E 


002645 


001330 


001326 


J1s 


MACY11 30(1046) O2-SEP-77 22:41 PAGE 143 SEG O14S 
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MOV $REG1,RO ‘ALIGN CNST FOR oftiER BITS 
ASL RO = 4*MIER-GRO 
ASL RO 
MOV RO, SREG3 : SAVE HERE 
-MAND LOOP TO HERE ; 
2s: MOV $REG2, RO ;ALIGN CNST FOR MAND BITS 
ASL RO = 4*MAND-GROUP 
ASL RO : 
MOV RO, SREGY ; SAVE HERE 
ADD $REG3, RO ‘PROD ALIGN CNST 
ADD #4, RO : = [MIERGRP+MANDGRP+4] 
NEG RO ; 
MOV RO, SREGS 
MOV SREGI, RO FORM “MULXX" ROM NUMBER 
ASH : AS "MIER-GROUP#MAND-GROUP” 
BIS Sat ce RO . 
MOV RO, SREGO ; SAVE HERE 
MOV #1, $REG13 ;SET FLAG FOR CHECK MODE 
30$: CLR SREGE CLEAR #ERRORS CTR 
CLR SREG7 : CLEAR DIFFERENCE CTR 
CLR SREG11 sCLEAR 
MOV #377, $REG12 :SET Sonpe 
MOV #17,RO :MIER DATA FROM (00)-(17) 
“LOOP ON MIER DATA ENTERS HERE ° 
33: hov RO. Re ;ALIGN MIER DATA, VIA MIER-GROUP 
ASH SREG3, R2 : [LEFT 4/0] 
MOV Re, MFACO+2 : [INTO WORDB<7:0> OF ACO] 
MOV #17,R1 ; MAND DATA FROM (00)-(17) 
“LOOP ON MAND DATA ENTERS HEREx’ 
ug: tNnc DWLOOP BUMP CLOCK IN.A.LOOP COUNT 
MOV R1,R3 ‘ALIGN MAND DATA. VIA MAND-GROUP 
CLR R2 : [ZAP HI 16. BITS 
ASHC $REG : [LEFT 24./20.716.712./8./4./0.] 
MOV Re, SPACG+ : [INTO WORDC<11:00>] 
MOV R3; MFACO+6 : [INTO WORDD<15:00>] 
ERRPN ‘DONT CHANGE DATA IN ERROR LOOP 
oo ERROR-LOOP-ENTERS-HERE-------- 
38S: MOV #MFACO, RS PTR TO DATA AREA 
LOD (RS)+, ACO ‘LOAD MIER, MAND TO ACO 
63$: MPP ‘GET MULNET RESULTS 
TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
BNE 63$ ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
STD ACL, (RS)+ :STORE MULNET(SUM) IN MFACL 


STD ACe, (RS) :STORE MULNET(SUM+CARRY) IN MFAC2 


; 


K13 
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7571 023752 104423 O02656 FIXFRA ,MFAC1+0 ;ZAP SIGN, EXP AND 

7578 023756 104423 O02666 FIXFRA ‘MFAC2+0 FORM FRAC<S9:51> IN WORD-A 

5e58 023762 104431 001314 002656 ASHGYM , SREGS, MFACL ALIGN PRODUCT RESULTS INTO 

7575 023770 104431 001314 002666 ASHEYM | SREGS, MFAC2 WORDC<7: 0) 

7577 023776 019003 MOV RO,R3 : GENERATE 

7578 024000 070301 MUL R1/R3 :  R3=PRODUCT=MIER*MAND 

7580 -¥COMPARE (EXPD PRODUCT/R3):(RCVD [SUN] PRODUCT/MFAC1+4) 

7581 O24002 005004 ALR RY ;UB=[SUM] BAD, LB=[SUM+CARRY] BAD 

7582 Oe4004 120337 O02b62 CMPB =s«R3, MFAC1+4 : 

Fea ae hepa 177400 oe oS ory ERROR FLAG 

7585 att 113705 002662 MOVB meee ta RS -GET BAD DATA 

7586 DevOee 150537 001324 B1SB RS, ,SREGLI :"IOR" OF BAD 

5egs BSqRSB {hBe93 001326 BICB = RS SREGI2 !*AND" OF BAD 

7589 024034 005237 001316 INC SREGE BUMP ERROR COUNTER 

sey i XCONPARE (EXPD PRODUCT /R3) revo [SUM+CARRY] PRODUCT/MFAC2+4) 

759 d24040 120337 002672 cs: bmp R3,N MFAC2+4 » SF hone 

738 Bei pde pes 306 000377 a #LB,R4 198, ERROR EL ac 

4 3737 O02662 002672 6%: CMPB ss MFAC1+4, MFAC2+4 f y=(S4C) ? 

5eg8 na b nated BEQ 8$ : SAM 

23 O24062 005237 001320 INC $REG7 ;BUMP DIFFERNECE COUNTER 

7600 O240ES 005737 001330 QS: TST SREG13 CHECK OF PRINT ? 

7601 024072 003015 BGT 205 ‘BR IF CHECK MODE 

7602 024074 005704 TST RY “ERROR OCCURRED ? 

7603 024076 001413 BEQ 20$ ‘BR IF NOT 

7605 024100 100004 BPL 7$ BR IF NOT SUM ERROR 

7606 024102 o0S002 CLR R2 ; 

7607 024104 153702 oo26b2 BISB MFACI+4,R2 ;GET RCVD SUM IN LOB Re 

7609 O24110 104016 ERROR 16 MULNET MULTIPLY ROM ERROR, SUM 

7610 ;"MULNET MULTIPLY ROM CONTENTS eit ROR" 

7611 : MIER- = HFP MIER 4-BIT DATA SLICE, IN RO<03:00> 

7612 } -MAND- = HEP MAND 4-BIT DATA SLICE, IN R1<03:00> 

7613 : E-DATA = EXPD MULTIPLY ROM OUTPUT, IN R3<07:00> 

el : R-DATA = RCVD MULTIPLY ROM OUTPUT; IN Re<07:00> 

7616 O24112 105704 73: TSTB. ss RY ; 

7617 024114 001404 BEQ 20S ‘BR IF NO SUM+CARRY ERROR 

7618 O24116 o0S002 CLR Re ; 

7619 024120 153702 002672 BISB MFAC2+4,R2 ;GET RCVD SUM+CARRY IN LOB Re 

7621 024124 104016 ERROR 16 MULNET MULITPLY ROM ERROR, SUM+CARRY 

7622 ;"MULNET MULTIPLY ROM CONTENTS eit 

7623 } MIER- = HFP MIER 4-BIT DAT SLICE, IN RO<03:00> 

7be4 “MAND- = MAND 4-BIT DATA SLICE, IN R1<03:00> 

7625 : E-DATA = EXPD MULTIPLY ROM OUTPUT, IN R3<07:00) 

7626 : R-DATA = RCVD MULTIPLY ROM OUTPUT; IN R2<07:90> 
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PEA.P11 


024162 
024170 


024172 
024200 


Oe4e0e 
024206 
024210 


024214 
024220 


024222 


005237 
005301 
00 


005300 
002251 


013705 
053705 
001413 


005337 
100410 


oer St 
104020 


012737 
0006 16 


005337 
002402 


000137 


001322 


001316 
001320 


001330 


024172 


023730 


001306 
023556 
001304 


023534 


001222 


001222 


MACY11 30(1046) 
T63 MULNET, MULTIPLY ROM CONTENTS 


tNc 
DEC 
BGE 


DEC 
BGE 


ERROR 
; "MULNET are ROM ERROR” 
; ponees - = AS LPL 


:ANY ERRORS ENCOUN 
OV $SREGE, RS 
SREG7,R5 
40S 


Mov 
BR 


;ENTER HERE TO GO TO NEXT ROM 
EC $REG2 


;NO ERRORS DETECTED 
_— 


L13 


02-SEP-77 22:41 PAGE 145 


;BUMP INTERNAL COUNTER 
;LOOP ON MAND DATA (17)-(00) 


4§ gNEXT LOOP 


RO LOOP ON MIER DATA (17)-(00) 
3$ :NEXT LOOP 


;DONE ALL LOCATIONS OF THIS ROM h 
TERED ? 


ANY ERRORS ? 
;BR IF NONE 


$REG13 ON TO NEXT MODE 
40$ 


;~1=DONE PRINT, EY TO NEXT 


#395, SLPERR 


41 
es 


ROM (00) -> (16) 
# OF ERRORS RS. DETECTED IN THIS ROM 
T OF NUMBER OF TIMES (SUM) NOT | (SUME CARRY) 
"OR" OF BAD DATA FOR THIS ROM "=STUCK- 
“AND” OF BAD DATA F FOR THIS ROM < # RES TUCK=H 
TIGHT ERROR LOO 
iNOW GO TO SPECIFIC 


;LOOP ON MAND SECTION, (6)-(0) 
;NEXT LOOP 


SREG1 ;LOOP ON MIER SECTION (1)-(0) 


TST64 


1$ ;NEXT LOOP 
;DONE WITH ALL LOCATIONS OF ALL 14./(16) MULNET ROMS 


Te ma a age be ce et 
MULNET, SUM/CARRY REGISTERS, COUNTER ROM CONTENTS 


: ATES 


ee ee ee ee re 


T 
( 


H 
I 


IS 
DENT 


TES 
Ic 


T 


VERIFIES THE CONTENTS OF EACH OF ace FOURTEEN 


AL) MULNET COUNTER ROMS. FOR EACH 


4 GROUPS OF 2 [8-ADDRESS LINES] ARE VARIED 

TO ALL THE POSSIBLE ADDRESS eit lhe mer 

C GENERATED AT THE “MUL- ROM OUTPUTS 
rete pre a DATA/ROM LOCATION (256. MAX) 


CARRY ROM OUTPUTS ARE CHECKED TO BE 
THE CORRECT VALUE. 


SEQ 0147 
SEQ 0167 


: ON TO NEXT TEST WHEN DONE ALL RO REER SECTION 





M1 


FNUA/KB 
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7682 ; ON ERROR IN THIS TEST 1S PROBABLY MOST DIRECTLY DUE TO A. 
They : MULNET Be te eis cheRy LOGI Pattie in THE HEEB ATH 
7685 . ALONG WITHTHE SUM AND CARRY REGISTERS AND THEIR. CONTROL 
7686 : LOGIC (ON FEXP). THE M MUL-XX ROMS WERE 
787 : SUBSTANTIALLY VERIFIED th Rea BREV TOUS TEST. 

, 
7689 5 ae 
7630 : REGISTER/LOCATION USE: 
7692 : SREG6  -CNTR ROM LOCATION COUNTER, (377)-(000) 
7693 : SREG7  -ROM ADDRESS MASK, ( (000)-881T / (210)-6BIT 
7694 : SREGIO -INTERNAL COUNTER [=( 
7695 : $REG11 -PRODUCT ALIGN-SHIFT CONSTANT [-8,-10 -34) 
7696 : SREG12 -MAND ALIGN-SHIFT CONSTANT (-4,0,4,8, 12, 16,20] 
7697 : SREGI3 -CLASS CODE = ROM##s<00> 
7698 : SREG1Y -[A] 4-BIT MIER DATA 
7699 : $REGIS -{[B] 4-BIT MAND DATA 
7700 : $REGI6 -[C] 4-BIT MAND 
770 : $REG17 -{D] 4-BIT MAND para 
7703 : MFACO+ -ASSEMBLED MIER/MAND OPERAND (ACO) 
7704 : MFACI+ -MULNET(SUM), FROM(ACL) 
7708 : MFAC2+ -MULNET(CARRY), FROM(AC2-AC1) 
7707 : RO ~ (TEMP) 
7708 : Rl ACTUAL CNTR ROM ADDRESS, (000)-(377) 
7709 : Re “EXPECTED [CCSS] DATA FROM CNTR ROM, (TEMP) 
7710 : R3 “RECEIVED [CCSS] DATA FROM CNTR ROM, (TEMP) 
7711 : RY -CNTR ROM ###, (00)-(15) 
7712 : RS -( TEMP) 
7713 fe 
7714 : 
7715 : 
7716 : PROGRAM ACTUAL-CNTR CONNECTIONS TO 
ah HA : ROM-### ROM BIT ##°S “MUL-XX" ROMS 
7719 : 00 «01:00 MUL 10,01<1:0>; ..00<5:4 
7720 : O1 <03:02> UL-10, O13: 2); Rut "00<?: 6) 
7721 : 02 «05:04 MUC@1102¢i :0>; MUL-10,01<5:4 
7722 : 03 <07:06> MUL-11°02<3:2>; MUL-10;01<7:6) 
7723 : O04 <09:08> MUL-12,03<1:0>; MUL-11,02e<5:4> 
7724 : OS <11:10> MUL-12,03<3:2>; MUL-11,02<7:6> 
7725 : 06 (13: 12> -13,04<1:0>; MUL-12,03<5:4> 
7726 : 07 «15:14 MUL-13,04<3:2>; MUL-12,03<7:6> 
7727 : 10 (17:16) -14'05<1:0>; MUL-13,04<5:4> 
7728 : ll (19: 18> MUL-14;05<3:2>: MUL-13,04<7:6) 
7729 : le (21:20) MUL-15,06<1:0>; MUL-14,05<5:4> 
7730 ; 13 (23:22) MUL-15,06<3:2>; MUL-14,05<7:6> 
7731 : 14 «25:24 MUL-16...<41:0>; MUL-15,06<5:4> 
7736 ; 15 (27: 26> MUL-16...<3:2>; MUL-15,06<7:6> 
aoa MODULE/ERROR INFO 

: MODULE / : 
7736 
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SEQ 0169 


CQFPEA.P11 02-SEP-77 17:50 Té4 MULNET, SUM/CARRY REGISTERS, COUNTER ROM CONTENTS 
7738 ; (PREVIOUSLY VERIFIED) 
7739 ; 
7740 FEXP/K9 
7741 MNET-ALU-CONTROL 
7749 ; 
7743 ; FMUL/K10 
rou ; CNTR-ROMS, SUM-REG, CARRY-REG, MNET-ALU 
774 FALU/KLL 
oN? : (PREVIOUSLY VERIFIED] 
7749 : © KKLKKAEK SALLE KEARSE RAE ARLE REALL A AAA RARE AA RA AERA LALA ARLE LAELE 
7750 024226 o00004 +éTG4: SCOPE 
7752 024230 10440S 024736 CNDSES ,20S SETUP FOR ESCAPE ON ERROR, IF SW6=1 
7753 Oe4234 012737 052525 002646 / MOV bALTP, MFACO+0 -SETUP SIGN, EXPN FOR MPP INSTR 
7754 Oe4%e42 170127 040200 LOFPS #040200 -INTR DISABLE, D-MODE 
7755 Oe4e4%6 012737 000007 001342 MOV #7, STIMES DO 7 ITERATIONS OF THIS TEST 
770 024254 005037 001322 CLR $REG1O ZAP INTERNAL COUNTER 
7758 “LOOP ON THE 14.716) COUNTER ROMS (800-15) 
7753 024260 012704 o00015 MOV #15,R4 ; 
7761 -¥LOOP ON NEXT ROM UNDER TEST ENTERS HERE 
7762 O24264 010400 1S: Mov RY, RO ALIGN SHIFT CNST FOR MAND BITS 
7763 Gece 200 ASR RO > =[ROM#/2]44-4 
7764 Oe4 300 ASL RO : 
7765 Oe4272 006300 ASL RO : 
7766 Oe4274 162700 oOo0004 SUB #4, RO : 
7767 024300 010037 001326 MOV RO’ SREGL2 ;STORE HERE 
7769 024304 010400 MOV RY, RO ‘GET ROM ### 
7770 De41306 006300 ASL RO 
7771 Oe4310 062700 o00010 ADD #8. ,RO ALIGN SHIFT sonst FOR PRODUCT BITS 
7772 024314 O0S400 NEG RO j =~ L2HROMN MEME. ] 
7773 024316 010037 001324 MOV RO, SREG11 ‘STORE HER td 
7775 O24322 010437 001330 MOV R4, SREG13 ; CLASS «0» =ROMB«O> 
777% 0243 2737 177776 001330 BIC #tCBITOO,§ 2613 ;STORE HERE 
78 sLOOP ON (400) LOCATIONS/ROM, ROMS #(02)-(13) 
7779 “LOOP ON (100) LOCATIONS/ROM, ROMS #(90)- (1) (14)-(15) 
7780 024334 012737 000377 001316 MOV #377, SREGS OF 8-BITS 
7781 Oe4342 005037 001320 CLR she? ‘Ce tUP FOR FULL RANGE 
7782 Oe4346 O20427 000002 CMP RY, #02 : 
7783 Oe43S2 002403 BLT 2 ; 
7784 024354 020427 000013 CMP RY, #13 : 
7785 024360 003403 BLE 3$ : 
7786 012737 000210 001320 2s: MOV #210, SREG7 *6.BIT ADDR FOR (00)-(01), (14)-(15) 
7788 LOOP ON NEXT ROM LOCATION UNDER TEST ENTERS HERE 
7789 024370 005237 OO264C 3S: tnc DWLOOP :BUMP CLOCK IN.A.LOOP COUN 
7790 024374 004737 024752 JSR PC. MAPADR :SUBR THAT TRANSFORMS COU NT -> ROMADR 
7791 Oe4400 103553 BCS 11$ : IF RETURN WITH C-BIT SET, INDICATES 
7792 : T IT IS PHYSICALLY [nPoss IBLE TO 


7793 ; GENERATE THIS ROM ADDRES 


















7816 024460 004737 
7817 Oe4464 1160 
7818 Oe4470 100517 
7819 Oe447e 0102 
7820 

7821 


7823 Oe4S02 072327 


024614 





062602 
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:S0 


025156 
O2SeS6 


001332 
025316 
001334 


177767 


025164 
025356 


001336 


025164 
025376 


001340 


001340 


001332 
000004 
001332 
002650 


000002 
000004 


MACY11 a 02-SEP-77 22:41 PAGE 1 
T64 MULNET, 


4§: 





14 


48 
SUM/CARRY REGISTERS, COUNTER ROM CONTENTS eed O70 











sTHIS NEXT SEQUENCE OF CODE LOOPS UP THE APPROPRIATE IA), (8), 
:IC]. AND [D1 VALLES To USE TO GENERATE THE. DESIRED ROR 


j ADDRESS AT THE COUNTER ROM INPUT ; 
C, OFFCLI ;GET RO=OFFSET IN CODEA TABLE .* 
"Ov CODEA‘RO), R3 ‘GET [A] FROM TABLE 
BMI 11$ ILLEGAL IF A (-1) 

MOV R3, SREG1Y 3ST ORE AWAY 





br 
Uv 














MOVB CODES (RO) , Re GET 1B) FROM TABLE 
BMI 115 ILLEGAL IF A (-1) 
MOV Re, SREG1S ; STORE AWAY 





ASL a : 
BIC #tCBITO3,R3 ; =CODEA‘ 1) #000 



















JSR OFFCL2 *RO=OFFSET INTO CODEC TABLE 
MOVB COOEC CRON, R2 ‘GET [C] FROM TABLE 

BMI 11$ ‘ILLEGAL IF A (-1) 

MOV Ro. SREG16 ;STORE AWAY 























JSR OFFCL2 *RO=OFFSET INTO CODED TABLE 
MOVB CODED (RG), R2 GET [D] FROM TABLE 
BMI 11$ ‘ILLEGAL IF A (-1) 
MOV Re, SREG17 :STORE AWAY 
-PUT MAND=[D]#{B]4{C], ALIGNED, into WORD-C,D 
Mov SREGI?, R3 GET (01 
ASH :LEFT- 
BTS SREGIS, RO ; FORM forare) 
ASH #4 *LEFT-4 
BIS $REG16,R3 FORM [D]#{B]#{C] 
CLR Re ZA P HI B 
ASHC = SREG12,R2 ALIGN MAND IN (R2:R3) 
BIC #170000, Re : ZAP UNUSED 
MOV Re, MEACH+4 INSERT MAND 
MOV R3, MFACO+6 : INTO OPERAND 
- PUT nTERStAlACA INTO WORD-B 
MoV SRE EG14,RO ;GET (Al 
ASH RO *LEFT- 
BIS gee RO : FORM taletal 
MOV RO, MFACO+2 INSERT MIER 
“CALCULATE EXPECTED [CCSS] IN R2t3:0 
HOV R1,Re CET ” ROM ADDRESS 
MOV #2 -2 GROUPS OF BI 
CLR -(§P) -CLEAR SUBTOTAL 
BITS/G 






; ALIGN 
ADD (SP)+,Re ;ADD A<3:0> SUM 





POP-11/60 FPL1-E ae at wa 


DOFPEA -Pll 02-SEP-77 
7850 
7851 Oe4616 104406 
7853 
7854 
78SS 024620 012700 
7856 Oe462e4 172420 
7857 Oe%62e6 170005 
7858 024630 105737 
7859 024634 001374 
7860 
7861 46 174120 
7862 Oe4640 174210 
7863 
7864 Oe464e 104423 
A on Oe4646 104423 
7867 Oe46S2 104432 
7868 
7869 
7870 O24660 104431 
7871 O24666 104431 
7872 
7873 
7874 024674 013703 
7875 47 042703 
7876 024704 013700 
7877 024710 042700 
7878 024714 050003 
7879 
7880 
7881 024716 020203 
7882 024720 001401 
7883 
7884 024722 104017 
7885 
7886 
7887 
7888 
7889 
7890 
7891 
7892 024724 005237 
7893 024730 005337 
7894 024734 002215 
7895 
7896 024736 005304 
7897 024740 O02e402 
7898 Oe474e 000137 
7899 
7900 
7901 024746 000137 
7902 
7903 


002646 


002645 


002656 
002666 
002656 


001324 
001324 


002662 


177763 


024264 


O2S4i6 


002666 


002656 
002666 


MACY11 ws 
T64 


wee 


;NOW ACTUALLY RUN THIS DATA THRU THE MULNET 
#MFACO, RO 


C14 
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'DONT CHANGE DATA IN ERROR LOOP 


OV 

LOD (RO)+, ACO iL 
63$: MPP 

TSTB ~—_ LLPTITE 

BNE 63$ : 

STD ACI, (RO)+ 

STD AC2? (RO) 

FIXFRA ,MFAC1+0 

FIXFRA 'MFAC2+0 

SUBEYM ,MFACI,MFAC2 

ASHEYM = ,SREG11,MFACL 

ASHGYM | SREGI1,MFACe 

-COMBINE SUM, CARRY INTO [CCSS] 

MOV mFaACI+4,R3 : 

BIC C3,R3° : 

MOV MFACE+4._ RO : 

BIC #1014, RO 

BIS R3 


tmp 
BEQ 


ERROR 17 
;PRULNET. COUNTER ROM ROM CONTENTS ERROR™ 


fob 


: ROMADR 
‘ E-DATA 
; R-DATA 
10S: INC E 
11$: DEC $REG 
BGE 3$ 
20% DEC RY 
BLT 21S 
IMP 1$ 


iPTR TO DATA AREA 
MIER, MAND TO ACO 
CET MULNET RESULTS 


SEG 0151 


SEG 0171 


IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 


WIiH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 


STORE MULNET(SUM) IN MFACI 
; STORE MULNET(SUM+CARRY) IN MFAC2 


 7Ap SIGN, EXP AND FORM 
FRAC<S§:51> IN WORD-A 


FORM MULNET(CARRY)= 
MULNET ( SUM+CARRY )-MULNET (SUM), 


SUM IN _WORD-C<1:0> 
; CARRY IN WORD-C<3:2> 


IN R3<3:0> 


;CLEAR REST 
;FORM [CCSS] RECEIVED DATA 


oe (CCSS]/R2): : (RECEIVED [CCSS1/R3) 


BR IF AGREE 


ERROR IN CNTR ROM CONTENTS 


UMBER OF ROM IN WHICH ERROR DETECTED 
ROM ADDRESS OF BAD LOCATION 
XPD DATA, IN FORMAT [CCSS) IN Re<03:00> 
RCVD DATA; IN FORMAT {CCSS] IN R3<03:00> 


;ENTER HERE IF LOCATION OK 
$REG1O 


;BUMP INTERNAL COUNTER 
ON COUNT 


; LOOP 


;NEXT LOOP 


LOOP ON ROM NUMBER (15)-(00) 
sEXIT IF DONE 
;NEXT ROM 


“DONE WITH ALL LOCATIONS OF ALL ly 7(16) COUNTER ROMS 
213: IMP EXTOOL 


MUST JUMP TO EXIT 


savant eeatieiaadtalasaaindindas died aiinhiiadtigiea erat 
THE FOLLOWING SUBROUTINE IS USED TO REMAP THE COUNTER VALUE 


tT 
. 
’ 


IN MFAC2 


D114 
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DQFPEA.P11 Oe-SEP-77 17:50 vem PAE 


TO THE ROM ADDRESS BITS AS THEY ACTUALLY EXIST AT THE INPUTS 
TO THE COUNTER (COUNTER) ROMS. 


ENTER WITH: R4=ROM NUMBER, (00)-'15) 
SREGG=COUNT VALUE, (000)-(377 
Oro, =iLLEGAL BIT MASK, (O00) OR (210) 
EXIT WITH: c-BIT= 17ILLEGAL-ADDR, '0/VALID-ADDR 
RI=GENERATED ROM ADDRESS 
TEMPS: RO, RS 


010401 : MOV R4,R1 ; GET ROM NUMBER 
g6e01 ASR Rl 7. 

006301 ASL Rl {FOR A WORD OFFSET 

000171 O2S040 JMP d40$(R1) ; G0 TO ROUTINE SPECIFIED BY TABLE 


:TYPE#1, ROM-ADDR=COUNTER-VALUE, "ROMS # 00,01,04,05, 10, 11 
EG6,RI1 sEXACT COPY 


013701 001316 : Mov 
000415 BR 30$ ; AND CONTINUE 


:TYPE#2, REMAP FUNCTION/A/, ROMS’ # 02,03,06,07,12,13 
012705 025056 : Mov #41$,R5 :PTR TO FUNCTION TABLE 


000402 BR 208 ; 


-TYPE3, REMAP FUNCTION/B/, ROMS’ # 14,15 
012705 025116 : MOV #42$,RS ;PTR to FUNCTION TABLE 


REMAP 
R :BASE OF ZERO 
(RS)+,RO -GET DEST BIT 
305 IF ZERO, DONE 
001316 (RS)+, SREGS sTEST SOURCE BIT 
21 F ZERO, SKIP IT 
RO.R1 iELSE MOVE SRC -> DST 
000771 BR 21$ AND CON 
“NOW CHECK FOR VALID ADDRESSES 
000241 : ei ;ASSUME VALID 
001320 BIT SREG7,Ri : ANY INVALID BITS SET ? 


:BR NO 
SEC :YES, SIGNAL INVALID 
000207 : ;AND’ RETURN 
TABLE # 1, SPECIFY REMAP FUNCTION TO USE 
ADDR ROM## FUNCTION/##/ 
eres $ ;00-01 i1-OIRECT 


025000 


SPECIFY REMAP FUNCTION “A/, FOR ROMS: 
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000100 


1 
OeSiie 000001 o0000e 


000001 00d0001 


025156 012705 025210 
Sliée 005003 


010300 


001330 


025210 o00020 o00020 


E14 
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02,03, 06,07, 1le,13 


<- SRC6 


OFFCL2: 
9S: 


108: 


bFFTBA: 


NTO. THe ’ acTUAL 


H 
DISPLACEMENT NEEDED TO OFFSET INTO THE CODEX TABLES BELOW 


ENTER WITH: os ll ADDR 
EXIT WITH: RO=OF FSET 
TEMPS: Re 


ho 
MO (R5)+,R2 
10$ 
(RS)+,R1 
9$ 

R2,RO 

95 
$REG13, RO 
PC 


CODE-A/B OFFSET GENERATION TABLE 


-WORD BITY,BITY 


“OFFSET FOR CODE-A/B” ENTRY POINT 
: MOV #OFFTBA,RS 


LR R3 
boy aoe CODE-C/D" ENTRY POAT 


; INITIALIZE TABLE PTR 
B MASK 


;GET BASE MASK 
;Re= DEST gf Me 


HE ZERO, SKIP 
F -2ERO, SET best BIT 


bacrate IS CLASS<O> 
;AND DONE 


:;DSTY <- SRCY 


SEQ 0153 
SEG 0173 





POP-11/60 FP11-E HARDWARE ee alin 


DQFPEA.P11 


025214 


0eS244 
025250 
025254 


02-SEP-77 
G00010 
000004 


000000 


000004 
000002 
000000 


000001 
000150 
000004 


000200 
000010 


000040 
000002 


F14 
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-WORD BIT3,BITO ;DST3 <- SRCO 
WORD BIT2, BITS sDST2 <- SRC6 
WORD BIT1,BITe sDST1 <- SRC2 
WORD O ;DONE 
*CODE-C OFFSET GENERATION TABLE 
"WORD IT7 ;D5T2 <- SRC7 
WORD  BIT1,BIT3 *DST1 <- SRC3 
s DONE 
:CODE-D OFFSET GENERATION TABLE 
WORD BIT2,BITS ;DST2 <- SRCS 
“WORD BIT1,BIT1 ;DST1 <- SRC1 
“WORD 0 ; DONE 


SALSASIIIATITTAAATAATTAATAATASTAAAAATAAATATAAA TALIS AAA ASAT SALSA ASST 


THE FOLLOWING FOUR TABLES [CODEA CODE CODEC CODED} CONTAIN 
THE ristt OPERANDS NECESSARY TO. tNPUT TO THE “MUL ROMS, 
SO THAT THE FULL(EST) CYCLE OF A DURE SSES MAY BE TNPUT TO 

THE HULNET COUNTER ROMS, IN A PREDETERMINED ORDER. 


NOTING: 
(MIER/8]=[A/4] #(A74) 
[MAND/281=(D/4]8{B/4]8(C/4], SHIFTED AND ZEROFILLED 


WHERE A,B,C,D ARE THE 4-BIT VALUES OBTAINED 
FROM THE TABLES BELOW 


EXAMPLE #1: 
COUNTER_ROM _— eae: FROM aot "MUL -XX" 
ROMS BITS<S:4>, <1:0> (CLASS ’5S410") 
[COUNTER ROM W/” OUTPUT MNETSUM<9:8> } 


CNTR-ADDR< 7, 3>=MUL11<5:4> , [A=MIER<7:4> ]#([C=MAND<07: 04 J 
CNTR-ADDR<6; 2>=MUL12<1:0>, [A=MIER<7:4> 1*(B=MAND< 11:08> 1] 
CNTR- ADDR<S; 1>=MULU3<1: O>? [A=MIER<3: O0> ]*#({D=MAND< 15: 12>] 
CNTR-ADDR<4? O> =MULO2<5:4>, [A=MIER<3:0> ]*{B=MAND< 11:08> ] 


EXAMPLE #2: 
COUNTER ROM ADDR INPUTS oe MULTIPLY "MUL -XXx™ 
ROMS’ BITS<7,3>, <3:2> (CLASS *763e") 
[COUNTER ROM’ W/’ OUTPUT MNETSUM< 11: 10>] 


CNTR-ADDR<7, 3>=MUL11<7:6>, CA=MIER<7:4> ]*#[C=MAND<07:04> J 
CNTR-ADDR<6, 2) =MUL12<3: 2); [A=MIER<7:4> ]*(B=MAND< 11:08>] 
CNTR-ADDR<S, 1>=MULO3<3: >, (A=MIER<3:0> ]*(D=MAND<15: 12>] 
CNTR-ADDR< 4) O>=MULO2<7:6>; [A=MIER<3:0> 1*{B=MAND<11:08> ] 


EIIIITITILHTD SLATTED PLDEDELLAAEDA PASEO LEDAEVLDTEELAELEPEEELEELE LLG LE 


CODE-A TABLE 


SEQ 0154 
SEQ 0174 


G14 
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ar : OFFSET=CNTR-ADDR<4,0,6,2> #CLASS<0> 
B38 ; NOTE: CLASS<0>=0 FOR ’S410’, CLASS<O>=1 FOR ’7632’ 
8078 : CODE CODE CNTR-ADDR 
ple : CLASS: (S410) (7632) <4,0> (6,2) 
8081 025256 007 016 CopEA: .BYTE 07, 16 ;00 G0 

B2 025260 007 014 YTE O77, 14 ;00 01 
8083 025262 007 O16 BYTE 07, 16 ;00 10 

84 O0eS264 007 016 BYTE Q7, 16 ;60 ll 
8085 025266 007 016 BYTE O07, 16 ;01 00 

86 025270 007 O16 BYTE 07, 16 701 01 
8087 025272 Oll 014 BYTE ll, 14 301 10 

025274 007 O16 BYTE 0Q7, 16 ;O1 ll 

8089 025276 O11 014 BYTE 11, 14 ;10 00 
8090 025300 007 016 BYTE O07, 16 ;10 01 
Boas 025302 007 016 BYTE Q7, 16 :10 10 
80 025304 007 O16 BYTE Q7, 16 710 ll 
8093 025306 007 O16 BYTE O07, 16 s11 00 
8094 025310 007 O16 - id oe 16 shi 01 
8095 025312 O11 377 -BYTE ll, a | :11 10 (-1=NOT POSSIBLE) 
ae 025314 007 377 -BYTE 07, -] sii 11 (-1=NOT POSSIBLE) 
8098 : 
tt SSLALITISLATISSIAAATPAATLSAS ASSETS SSE GLVSTSIVSESATESTAASOEASTAS SELES SSS 
101 ; CODE-B TABLE 
We : OF FSET=CNTR-ADDR<4,0,6,2> #CLASS<0> 
Hea : NOTE: CLASS<O>=0 FOR °*5S410’, CLASS<0>=1 FOR ‘7632’ 
8107 ‘ CODE CODE CNTR-ADDR 
tte: : CLASS: (5410) (7632) <4,0> <6,2> 
8110 025316 000 000 SopEB: .BYTE oo, 00 ;00 00 
8111 025320 013 003 -BYTE 13, 03 ;00 01 
Blle 025322 002 004 -BYTE Ge, 04 ;00 10 
8113 0253 001 002 -BYTE Ql, Ce ;00 ll 
8114 025 004 010 -BYTE O84, ;01 oo 
8115 025330 003 006 -BYTE Q3, 06 ;01 Ol 
8116 025332 0Cd2 006 -BYTE Ge, 06 :Cl 10 
8117 025334 015 O11 ia ae | * il ;01 ll 
8118 025336 004 014 BYTE OH, 14 :10 oo 
8119 025340 017 O15 atm iy. 1S ;10 Ol 
8120 OeS342 006 O14 BYTE O06, 14 :10 10 
Blel 025344 00S Ole BYTE OS, le ;10 ll 
Blee 025346 010 017 BYTE 10, 17 311 00 
Ble3 025350 007 O16 BYTE Q7?, 16 ;li Ol 
B1e4% 025352 006 377 -BYTE 06, -1 ;11 10 (-1=NOT POSSIBLE) 
aise 025354 O11 377 att: hs -l 311 11 (-1=NOT POSSIBLE) 
8127 
8128 SAASILLLESL SASS VOSFASSEEPSAAFELPEAEEADLEMETELAEEEEPLELAPESEALEEADSAAES SALSA 
Bie93 ; 
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EA.P11 02-SEP-77 17:50 
8130 ; CODE-C TABLE 
8132 : OFFSET=CODEA< 1) #CNTR-ADDR<7, 3) #CLASS<O> 
gis : NOTE: CLASS<O>=0 FOR ’S410’, CLASS<O>=1 FOR °7632° 
8136 : CODEA IS SELECTED FROM ABOVE TABLE 
8137 : CODE CODE §§ CODEA/CNTR-ADDR 
+h : CLASS: (5410) (7632) <1> /«7,3> 
8140 025356 000 000 Sopec: .BYTE 00, 00 0/06 
8141 025360 002 010 YTE Oe, 1 0/01 
8142 025362 Go4 015 BYTE 04, 1S 0/10 
8143 025364 006 377 BYTE 06, =] ‘0/11 
8144 025366 000 000 BYTE 00, 00 : 1/00 
8145 025370 004 010 BYTE 04, 10 :1/01 
8146 025372 017 015 -BYTE 17, 15 1/10 
8147 025374 010 016 “BYTE 16, 16 1/11 
8149 
aie EALISISIIATTTTTATATTT LTT TLITTLTTTLTELTTLITTPETSPDESTD ELT SI ASAD ASAD SE 
B13e : CODE-D TABLE 
g158 : OF FSET=CODEA< 1) #CNTR-ADDR<S, 1> #CLASS<O> 
8156 : NOTE: CLASS<O>=6 FOR ’S4i0’, CLASS<O>=1 FOR °7632° 
157 : CODEA IS SELECTED FROM ABOVE TABLE 
8159 : CODE CODE § CODEA/CNTR-ADDR 
ita : CLASS: (S410) (7632) <1> 7«5,1> 
8162 025376 000 000 CopeD: .BYTE 00, 00 :0/00 
8163 025400 001 003 “BYTE O01; 03 0/01 
8164 025402 oo2 oo2 BYTE Oe. 02 0/10 
8165 O25404 003 001 BYTE 03, 01 0/11 
8166 Oe5406 000 000 BYTE 00, 00 :1700 
8167 Oe5410 003 006 BYTE 03, 06 ‘1/01 
8168 Oe541e 002 004 -BYTE Oe, O04 -1/10 
8169 025414 001 oo2 ‘BYTE 1; O2 ‘1/1 
8170 SLSLLILILOTSITTATPLEELLEDPTEDETTETEEALPEDETTEAEEPODAALEEDAELEADA ESA SGA 
B171 025416 EXTOO1: sEXIT THE HARD WAY 
qe 
8175 , g EXER GEL R RAL RAK ALAA E AKER AER E AERA LEAK EEE ELE REL REALE RL ERTL ELLE 
8176 ;*TEST 65 MULNET, MIER REGISTER DATA/SHIFTING 
Bt : THIS TEST CHECKS THE FULL RANGE OF BITS IN THE MIER REGISTER, 
173 : THE MIER REGISTER SHIFT LOGIC, AND THE MIERMUX SELECT LOGIC. 
8181 : THE METHOD EMPLOYED INVOLVES RIPPLING A "1" THRU THE MIER 
8182 : REGISTER BITS<S8:03>, MULTIPLYING THIS VALUE BY A CONSTANT 
8183 : (IN THE MAND REGISTER), AND THEN COMPARING THE RECEIVED 
184 ; RESULT (AFTER THE MULD) WITH THE EXPECTED. 


POP-11/60 FP11-E Dy OY |: alla 
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0 00 oD 
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TREO Ow 


Owo~n 


8201 


DWDOWODODWOWOOWODOOWOOOMO 
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8 owuww 


025416 
025420 
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000004 
170127 


077202 


172437 


174137 


040240 


025724 
002646 
000014 


002646 


002676 


14 
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lle hd ehhh ee ee a i ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


MULNET, MIER REGISTER DATA/SHIFTING SEQ 0177 


REGISTER/LOCATION USE: 


MFACO+ -INITIAL MAND, BEFORE ALIGNMENT 
MFACI+ -INITIAL MIER’ BEFORE ALIGNMENT 
MFAC2+ -EXPECTED PRODUCT 

MFAC3+ -MAND, AFTER ALIGNMENT 

MFAC4+ -MIER’ AFTER ALIGNMENT 

MFACS+ -RECELVED PRODUCT 


aco -( TEMP) 
ACI -(TEMP), MIER/AFTER ALIGN. 
ace -RECEIVED PRODUCT 

aca -MAND/AFTER ALIGN. 

RO -(TEMP)/(SRCPTR) 

Ri ~(TEMP)/(DSTPTR) 

Re -(TEMP)/ (CNTR) 

R3 -(NU) 

RY -(NU) 

RS -(NU) 


MODULE/ERROR INFO: 


FNUA/K8 
CROM/LATCHES-’ MULD* -EXECUTION 

FEXP/K9 
CROM/LATCHES-’MULD’-EXECUTION, MIER/“MAND-FUNCTION-CONTROL, 
MIER/MAND-REGISTER-CLOCKS 


FMUL/K10 
MIER/MAND-REGISTERS(FULL.WIDTH] 


FALU/K11 
[PREVIOUSLY VERIFIED) 


1-1) hair HEKKAK ALAA LALA AE AAA AAA AA RA KALE LARA LE EAL AEE 


téTes5: SCOPE 
COFPS #040240 ; INTR-DISABL/D-MODE/ TRUNCATE 
oe PART 1: MIER<S9:11>------- 
Mov #49$ RO ; INIT MAND/MIER/PROD IN 
MOV #iFACO,R1 IN MFACO/172 
MOV ¢12.,R : 3-4 WORD CNST 
8S: MOV (RO)+, (R1)+ } 
SOB Re, 8 LOOP 
jCSLC INIT MAND = oo4ooo000) »  bo4ooong09) (EACH 28. BITS. 56. TOTAL) 
an MFACO, ACO USE MNS FOR: 
VLRD es ACL. : FLAC] <- FLACO)-LEFT-6 
MNS : ELACL] <- ELACO]-MINUS-4 
STD ACI,AC3 :SAVE IN AC3 
STD ACL'MFAC3 : AND MEMORY (MAND) 


















PEA.P 


025504 
025506 
025510 
025514 
025516 


OeSSee 
025530 
025532 


025534 
40 


025602 
025610 


025612 


02-SEP-77 1 


7 
178437 
170004 
174137 
104406 
174102 
171203 


105737 
001373 


174237 


194425 
001401 
104041 


106237 


006037 


032737 
001724 


0i2700 
012701 
012702 
012021 
077202 


172737 
174337 
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po eb ee 
002656 


002706 


002645 
002716 


002666 


002666 


4 
000001 


002656 
002660 
002662 
002664 


o0000e 
025754 


002646 
000014 


002646 
002676 


002716 


002674 


002664 


1$: 


63$: 


es: 


9$: 


J14 
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56 


ULNET, MIER REGISTER DATA/SHIFTING 


*LOOP ON MIER DATA ENTERS HERE 


tNc Du 0 

Loo MFACL,ACO 

CLRD = ACL 

MNS 

STD ACI, MFACY 

ERRPNT 

on ERROR-LOOP-ENTERS-HERE 


STD ACI, ACe 
MULD AC3;AC2 
TSTB LPTITE 

E 63$ 
STD AC2,MFACS 


CMPE4YM ,MFAC2, MFACS 
BEQ és 


ERROR 41 
;"MULNET MULD RIPPLE A ’1’ THRU Ate 
° HFPP ACI HEP 


J 


Beem CL OEK IN.A.LOOP COUNT 


FIACL] <- FLACOJ-LEFT-6 
ELAC1] <- ELACO]-MINUS-4 


i SAVE IN MEMORY (MIER) 


‘DONT CHANGE DATA IN ERROR LOOP 


: COPY ACe = MIER 
ODE ace = (AC2)* 


(AC3) 
: NORM. STEP ALWAYS wtER TW"; EADJ= 
‘IF TIGHT t oOPe ON-ERROR SET, THEN HANG IN LOOP 
& FPS(FID=1/FMM=0) 


WITH/ LINE-CLOCK OFF, 


'GET PRODUCT IN MEMORY 
“COMPARE (EXP’D-PROD)=(RCV’ D-PROD) 


364. pe EQ/NE 
iBR IF AGREE 
+ - oe RESULT 


ACL /MIER/ BEFORE ae 


: EPP AC3 


ce OK 34 - NEXT DATA SET ’ 


R MFAC2+6 
BIC #1, MFACE+E 


ASRB MFAC1+0 
ROR MFAC1+2 
ROR MFAC1+4 
ROR MFAC1+6 


P AC3 /MAND/ BEFORE MULD 
: RCVD AC2 = ire AC2 /PRODUCT/ AFTER MULD, RECEIVED 
: EXPD AC2 = EXPECTED Ader weal AFTER MULD 


; NEW EXP’D PRODUCT 
(64. BITS, RITE-1) 


; ALWAYS A ZERO 


; NEW MIER 
(64. BITS, RITE-1] 


-IF THE RIPPLED "1" FELL OUT THE BOTTOM, DONE WITH <59:11> 


BIT #2, MFACL+6 
1$ 


FOR MIER<10> 
MORE TO DO 


j cconena PART 2: MIER<10:03>------- 


MOV #415, RO 
MOV weep, At 


MOV (RO)+, (R1)+ 
Re, 93° 

LOD MFACO,AC3 

STD AC3, MFAC3 

:#LOOP ON MIER DATA ENTERS HERE ’ 


INIT MAND/MIER/PROD IN 
MFACO/1/2 


3-4 WORD CNST 


; LOOP 


INITIAL MAND 
sSAvE IN MEMORY (MAND) 


K 14 
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8298 O2S642 005237 002640 11S: INC DWLOOP ; BUMP a IN.A.LOOP COUNT 

B2e99 OeS646 172537 002656 LOD MFAC1 ACI : INITIAL 

or O256S2 174137 002706 STD ACI , MFACY : SAVE IN MEMORY (MIER) 

B06 025656 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 

Ets 3 ooeonn-= ERROR-LOOP-ENTERS-HERE-------- 

8305 025660 174102 62S: STD AC1,AC2 ‘copy AC2=MIER 

8306 OeS66e 171203 MULD AC3; ACES -D=M MODE, ACe = (AC2)*(AC3) 

8307 025664 105737 o02645 TSTB = LPTITE IF TiGHT LOOP-ON- ERROR SET, THEN HANG IN LOOP 

= 025670 061373 BNE 625 : WITH’ LINE-CLOCK OFF, & FPS(F1D=1/°MM=0) 

att 025672 174237 002716 STD AC2, MFACS ;GET PRODUCT IN MEMORY 

8312 “COMPARE (EXP’D-PROD)=(RCV’D-PROD) 

8313 025676 104425 O02666 002716 MP64M =, MFAC2, MFACS 364. BIT EQ/NE 

8314 025704 00140) BEQ 125 :BR IF AGREE 

8315 025706 104041 ERROR 41 NOPE - BAD RESULT 

8316 5 "MULNET MULD RIPPLE A °1’ THRU HIER ER ERROR” 

8317 HFPP ACL = HFP ACI /MIER/ BEFORE My LD 

8318 HFPP AC3 = HFP AC3 /MAND/ BEFORE MULD 

8319 RCVD AC2 = HFP AC2 /PRODUCT/ OF TER” MULD, RECEIVED 

gsc? : EXPD ACS = EXPECTED /PRODUCT/ AFTER MULD 

: 

8322 pEROOUCT OK - GET NEXT DATA 

8323 025710 006237 002674 123: ASR MFAC2+6 ;NEW EXP’D PRODUCT 

aie? [LOW 16. BITS, RITE-1] 

8326 025714 006237 O02bEY ASR MFACI+6 NEW MIER 

et : [LOW 16. BITS, RITE-1) 

8329 -IF THE RIPPLED °1° FELL OUT THE BOTTOM, DONE WITH <10:03> 

8330 025720 103350 cc 115 :BR IF NYD 

id O02S722 000430 BR TST66 A pALL DONE 

8334 AEG OLE | deldldddddddddibdddddiiiiieed 

8335 “ DATA FOR MIER<S9:11> TEST 

8336 0257 042000 O20000 000002 dos: -WORD 042000, 20000. 000002 , 000000 ; MAND 

8337 025732 000000 

8338 025734 O4100e o00000 o00000 -WORD 041002,000000, 000000, 000000 ;MIER 

8339 025742 000000 

8340 025744 040100 c00000 002000 -WORD 040100,000000,002000, 000000 ; PRODUCT 

ems 025752 000000 

8343 MVEA DLAI ETE 

8344 DATA FOR MIER<10:03> 

834S 025754 040200 O00000 o04000 dis: .WORD 040200,000000, "04000, oo00c0 ; MAND 

8346 025762 000000 

8347 025764 oO40000 O00000 o00000 -WORD 040000,000000,000000, 000200 ;MIER 

8348 025772 000200 

8349 025774 O40000 OO0000 o04000 -WORD 040000,000000,004000, 000200 ; PRODUCT 

8350 O26002 000200 

8351 

8352 
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026004 000004 
8407 Oe6006 170127 O40e240 


8408 
8403 Oe60le O12700 026162 
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GHEE EEE TTDI IDES EEE EES EE 
tT TEST 66 MULNET, MAND REGISTER DATA/SHIFTING 


THIS TEST CHECKS THE FULL RANGE OF BITS IN THE MAND REGISTER, 
AND THE MAND REGISTER SHIFT LOGIC. 


THE METHOD EMPLOYED INVOLVES RIPPLING A "1" THRU THE MAND 
ae he BITS<58:03>, MULTIPLYING THIS VALUE BY A CONSTANT 

(IN THE MIER REGISTER), AND THEN COMPARING THE RECEIVED 
RESULT (AFTER THE MULD) WITH THE EXPECTED. 


LOWEST ORDER BITS IN MAND CHECKED IN PREVIOUS TESTS. 


SEQ 0160 
SEQ 0180 


REGISTER/LOCATION USE: 
-INITIAL MIER, BEFORE ALIGNMENT 

AL MAND: BEF ORE ALIGNMENT 
-MAND; AFTER ALIGNMENT 
-RECELVED PRODUCT 


ACO -( TEMP) 
MAND/AFTER ALIGN. 
PRODUCT 


E 
AC3 -MIER/AFTER ALIGN. 
RO ~( TEMP) /(SRCPTR) 


Rl -( TEMP) /(DSTPTR) 
Re a ee 


MODULE/ERROR INFO: 
FNUA/KB 
CROM/LATCHES-’ MULD’ -EXECUTION 


FEXP/K9 

CROM/LATCHES-’MULD’-EXECUTION, MIER/MAND-FUNCTION-CONTROL, 
MIER/MAND-REGISTER-CLOCKS 
FMUL/K10 

NIER/MAND-REGISTERSIFULL. WIDTH) 


FALU/K11 
(PREVIOUSLY VERIFIED] 


Os eg" ecamamaias marta cnearem mama ema meaecinnnames 
LOFPS #040240 ; INTR-DISABL/D-MODE/TRUNCATE 
MOV #40$, RO INIT MIER/MAND/PROD IN 


Se lle tlt ttle tet hh hh te te eee ie ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
Ur: 

D 

oO 

rf 
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DQFPEA.P11  Oe2-SEP-77 17:50 T6b MULNET, MAND REGISTER DATA/SHIFTING SEQ 0181 
8410 026016 012701 o02646 MOV #MFACO,R1 ; IN MFACO/172 
8411 Oe6022 012702 000014 MOV #12. ,R : 3-4 WORD CNST 
B4le 026026 012021 8S: MOV (RO}F, (RL)+ 
BY13 026030 077202 SOB Re, 8S :LOOP 
8415 SCALC INIT MIER = (000) #(200) #(000)#(000) #(000) (000) #(000) 
8416 026032 172437 002646 Cob MFACO, ACO ;USE MNS FOR: 
8417 026036 170401 CLRD 6. AC ; FLACL] <- FLACO)-LEFT-6 
8418 O26040 170004 MNS ELAC1] <- ELACOJ-MINUS-4 
8419 Oe6042 174103 STD ACL, AC3 :SAVE IN 
EM 026044 174137 002676 STD ACI? MFAC3 : AND MEMORY (MIER) 
Buss ;¥LOOP ON MAND DATA ENTERS HERE 
8423 026050 172437 002656 1S: LoD MFAC1,ACO USE MNS FOR: 
y Deb S4 170401 CLRD = AC. : FACIL] <- FLACO]-LEFT-6 
4 26056 170004 MNS : EfACL] <- ELACO]-MINUS-4 
BYeb 026060 174137 002706 STD AC1,MFACY :SAVE IN MEMORY (MAND) 
8428 O26064 104406 ERRPNT t DONT CHANGE DATA IN ERROR LOOP 
Byes ,-------- ERROR-LOOP-ENTERS-HERE-------- 
8431 O26066 174102 63$: STD AC1,AC2 ‘copy AC2 = MAND 
8432 026070 171203 MULD  AC3,ACe :D-MODE, AC2 = piiGPd# (ACS), 
8433 “NORM. STEP ALWAYS “LEFT-4"; EADJ=( 
8434 026072 105737 O0264S TSTB = LPTITE IF TIGHT E OOBAON ERROR ser’ THEN HANG IN LOOP 
B43 026076 001373 BNE 635 : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
B43? 026100 174237 002716 STD AC2, MFACS ‘GET PRODUCT IN MEMORY 
8439 “COMPARE (EXP’D-PROD)=(RCV’D-PROD) 
8440 O26104 104425 O02666 002716 QMPEYM .MFAC2, MFACS 364. BIT EQ/NE 
y 6112 001401 BEQ 25 ‘BR IF AGREE 
442 026114 04042 ERROR 42 NOPE - BAD RESULT 
8443 ;"MULNET MULD RIPPLE A ’1’ THRU HAND ERROR™ 
g444 : HFPP ACL = HEP AC] /MAND/ BEFORE MULD 
844s : HFPP AC3 = HFP ACS /MIER/ BEFORE MULD 
8446 : RCVD AC2 = HFP AC2 /PRODUCT/ AFTER MULD, RECEIVED 
and : EXPD AC2 = EXPECTED (PRODI? AFTER MULD 
8449 :PRODUCT OK - GET NEXT DATA SET ’ 
8450 O26116 106237 002666 2S: ASRB ss MFAC2+0 NEW EXP’D PRODUCT 
451 Oeblee 006037 002670 ROR MFACS+2 : (64. BITS, RITE-1] 
M52 026126 006037 002672 ROR MFACO+4 
B83 026132 006037 002674 ROR MFACE+6 : 
8455S 026136 106237 o02656 ASRB  MFACI+0 NEW MAND 
B456 Oeb142 006037 002660 ROR MFAC1+2 : (64. BITS, RITE-1) 
8457 Oe6146 006037 O0cbb2 ROR MFAC1+4 : 
Byo8 026152 006037 O02664 ROR MFAC1+6 
8460 -IF THE RIPPLED "1" FELL OUT THE BOTTOM, DONE WITH <59:03> 
Bye 026156 103334 BCC 1$ :BR IF AYD 
Byes 026160 o90414 BR TST67 3 [ALL DONE 


8465S . SIPPLELTTDELMITEBEPPEEPLEPTEPEELESSTEPEHLTTPEEDTHTTEEDEDTEEDETTT SEED EED 
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DOFPEA.P11 02-SEP-77 17:50 T66 MULNET, MAND REGISTER DATA/SHIFTING SEQ 0182 
He] : DATA FOR MAND<S9:03) TEST 
026162 042000 020000 o00000 ‘os: -WORD 042000, 020000, 000000, 000000 ;MIER 
8468 026170 000000 
69 026172 041002 000000 000000 -WORD 041002, 000000, 000000, 000000 ; MAND 
470 OQebe00 000000 
8471 Oe6e02 040100 000000 Oo00000 -WORD 040100,000000, 000000, 000000 ; PRODUCT 
847e Oeb210 000000 


8474 PASLLILIPTITTTTTATATLAAETTAITETTATTAATATAA TAPAS TS PTSD LAAATA TAEDA 
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DQFPEA.P11  Oe-SEP-77 17:50 Tb? EXPNT, ECR & FCCR EXCEPTION/HFP(CC) CONDITIONS SEG 0183 
BY7S penne na eee e eet Ere L ECCR EMEPTIONAEPICC) CORMDITIONS 
By76 STEST 67 EXPNT, ECR & FCCR EXCEPTION/HFP(CC) CONDITIONS 
8478 : THIS TEST CHECKS THE EXPNT “EXPONENT. CONDITION.REGISTER” (ECR) 
B73 : AND THE “FLOATING. CONDITION.CODE.REGISTER” (FCCR) LOGIC. 
8481 : USING THE “MULF™ INSTRUCTION, OVERFLOW, UNDERFLOW, QND NO.EXCEPTION 
8482 : CONDITIONS ARE GENERATED TO CHECK THAT THE EXCEPTION. CONDITION 
8483 : LOGIC IS FUNCTIONING, AND THAT THE FLOATING CONDITION CODES 
Bye4 : BRE SET/CLEARED AS EXPECTED. 
8486 : NOTES: 
8487 : FCC(N) = SD(1).H 
8488 : FCC(2) = ERZERO.H 
8489 : FCC(V) = EOFLO.H 
430 : FCC(C) = 0, ALWAYS 
g492 : EXPNT.OVERFLOW = EOFLO.H = ERQ(O)H¥ER8(1)H = O1XXXXXXXX 
8493 : EXPNT.UNDERFLOW = EUFLO.H = ER9(O)h*ERS(O}H*ERZEROH = OOOOOOC00 
8494 : + ERS(1)H = 1XXXXXXXXX 
8495 : 
8496 5 meme 
B43? : REGISTER/LOCATION USE: 
8499 : Aco -EXPNT OPERAND.A FOR MULF, EISF] 
8500 : ACI -EXPNT OPERAND.B FOR MULF, ELDF] 
geo! : ace -E(DF] RESULT ACC 
8503 : MFACO+ -COPY OF ACO, EISF] 
8504 : MFACI+ -COPY OF ACL’ ELDF) 
8505 : MFAC2+ -EXPECTED PRODUCT FROM AC2 
B506 : MFAC3S+ -RECEIVED PRODUCT FROM ACe 
8508 : RO -INITIAL FPS BEFORE EXEC. 
8509 : Ri -EXP’D FPS/CC AFTER EXEC. 
8510 : Re -RCV’D FPS/CC OFTER EXEC. 
8511 : R3 -EXP’D FEC.CODE AFTER EXEC (10=OVF/12=UNF/377=NONE) 
8512 : RY -RCV’D FEC.CODE AFTER EXEC. 
8513 : RS -DATA TABLE PTR 
8514 : 
8515 5 me meme 
8516 : MODULE/ERROR INFO: 
8517 : 
9518 : FNUA/K8 
8519 : CROM/LATCHES-’ MULF '-EXECUTION 
8521 : FEXP/K9 
8522 : CROM/LATCHES-*MULF’-EXECUTION, SIGN.LOGIC 
B23 : FCCR, ECR, EXCEPTION. GENERATE-LOGIC, BUT(EXCEPTION, EUFLO) 
8525 : FMUL 
8526 : PREVIOUSLY VERIFIED] 
8527 
8528 : FALU/K11 
8529 : [PREVIOUSLY VERIFIED) 
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8531 


026334 
026336 


026340 
026342 


026344 
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000004 
012705 
005037 
005037 
005037 


172537 
104406 


174102 


170202 
170304 
174237 


104426 
001004 


020102 
001002 


020304 
001734 


104111 


002640 


002646 
002656 
002666 


002646 
002656 


002645 


002676 
002666 002676 


MACYL1 30(1046) O2-SEP-77 22:41 PAGE 162 SEQ O164 
167 EXPNT, ECR & FCCR EXCEPTION/HFP(CC) CONDITIONS SEQ 0184 
© KEEKELAESESSEA LEAS RARER A SALA RR AA RAL ALLA SLA SLA REAR ALA LALA LL A LA ELEE 
t$167: SCOPE 
MOV #40$,RS ‘DATA TABLE PTR 
CLR MFACO+2 “ACISF], WORD.B IS ZERO 
CLR MFAC1+2 ‘AC(DF]; WORD.B IS ZERO 
CLR MFACe+2 EXP’ PRODUCT, WORD.B IS ZERO 
-¥DATA TABLE LOOP ENTERS HERE* ' 
10S: NC DWLOOP ;BUMP CLOCK _IN.A.LOOP COUNT 
ZAPHFP SINIT HFP, SET FEC=(377) 
MOV (RS)+,RO -GET INITIAL FPS 
BMI TST70° ‘5 ;1F = ~1, WE’RE DONE 
MOV (RS)+,R1 GET EXP'D FPS AFTER 
MOV (RS)+,R3 ‘GET EXP’D FEC_AFTER 
MOV (RS) +) MFACO+0 ‘OPERAND.A, WORD.A 
MOV (RS)+,MFACI+0 :OPERAND.B, WORD.A 
MOV (RS)+,MFACe+0 *EXP’D RESULT, WORD.A 
LDFPS RO ‘INITIAL FPS 
LDF MFACO, ACO ACSF ] 
LOF MFAC1? ACI :ACLDF ] 
ERRPNT DONT CHANGE DATA IN ERROR LOOP 
oo ERROR-LOOP-ENTERS-HERE-------- 
63$: STF AC1,AC2 SETUP ACIOF 
MULF  aACO.AC2 -DO THE MULTIPLY 
TSTB~—Ssss LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
BNE 635 ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
STFPS Re GET FPS/CC_AFTER 
STST RY :GET FEC AFTER 
STF AC2, MFAC3 ; GET RESULT TO MEMORY 
CMP32M ,MFAC2,MFAC3 (Exp? D.PRODUCT) = (RCV'D.PRODUCT) ?? 
BNE 30S ; IF DISAGREE, ERROR 
CMP R1,R2 (Exp? D.FPS/CC.AFTER) = (RCV’D.FPS/CC.AFTER) ?? 
BNE 30$ 3 IF DISAGREE, ERROR 
CMP R32, R4 (EXP? D.FEC.AFTER) = (RCV’D.FEC.AFTER) ?? 
BEQ 10$ ‘BR IF ALL 3 WERE OK 
30: SIGNAL FPS/FEC/RESULT ERROR 


C15 


ERROR 
SECR/FCGR VEXCEPTIONSE CC ERR” 


; FPS = PREV TOUS FPS/CC, PRIOR TO EXEC. 
; Peeps = EXP’D FPS/CC AFTER EXEC. 

R-FPS = RCV" D FPS/CC AFTER EXEC. 

; E-FEC = EXP’D HFP FEC.CODE AFTER EXEC (10=0VF/12=UNF“377=NONE)} 
; R-FEC = RCV’D HFP FEC.CODE AFTER EXEC 

; HFPP ACO = OPERAND.A FOR MULF, FROM ACOISF) 

HFPP ACI = 0 FOR MULF L{DF] 

; EXPD AC2 = EXPECTED PRODUCT, FROM AC2TDF] 

: RCVD AGe = RECEIVED PRODUCT; FROM AC2TOF} 


; 

























PEA.P 
026346 


026350 
026356 


026364 
026372 


026400 
026406 


026414 
O2b42e 


026430 
19 026436 
8621 Oeb444 
026452 
026460 
026466 


026474 
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000732 


000200 
000000 
177400 


000010 


000012 
000377 


043047 
040200 


043041 
160200 


043055 
077600 


042051 
077600 
043043 
020200 


043057 
100200 


041953 
100200 


177777 


043050 
140200 


143056 
060000 


143042 
077600 


042046 
177600 
143054 
120000 


143040 
100200 


041044 
000200 
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000377 
140200 


000010 
100000 


000010 
037200 


000377 
000000 
000012 
100000 


o0001e 
040200 


090377 
000000 


D1S 

7 :41 PAGE 1&3 

PTION/HFP(CC) CONDITIONS 
; NEXT 
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EXPNT, ECR & FCCR EX 


BR 10$ 


eed ddddddddddddddddddddda SISISIVTTLSILTS SEL 
DATA FOR ABOVE TEST: 


X=200 sEXPNT SHIFT.LEFT VALUE 
SO=000000/X ; SIGN(O) 
S1=100000/X ;SIGN(1) 
EOFLO=10 ;FEC.CODE (10) FOR OVERFLOW 
EUFLO=12 ?FEC.CODE (12) FOR UNDERFLOW 
NONE =377 :DEFAULT CODE FOR NONE WRITTEN 
--FPS.BEFORE-- --FPS.AFTER--- -FEC- ---ACO--- --- ACI--- -AC2.EXPD- 
4OS$:  O43040+tB0111, O43040+tB1000, NONE, SO!201%X, S1!201#x, S1!201%x 
043040+1B0001, 143040+4B1110, EOFLO, S1!301*X, SO!300%x, S1!000%x 
O43040+tB1101, 143040+tB0010, EOFLO, S0!377%*X, S0!377%*X, SO!175#x 
042040+1B1001, O42040+tB0110, NONE, SO!377*X, S1!377%x, SO!000#x 
043040+1B0011, 143040+tB1100, EUFLO, SO!101*X, S1!100%x, S1!000#x 
O43040+tB1111, 143040+tB0000, EUFLO, S1!001*X, S1!001%x, SO!20i#x 
O41040+1B1011, O41040+#B0100, NONE, S1!001*X, SO!001*x, SO!000%x 


=j ; <DONE> 


ALLTEL IIIT TALL VATL TEAL TILES E PIFTETTEELTLAPLEDAL AAS GG VEEL SEF 
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026476 
026500 
O26S06 
026512 
026516 


026520 


026572 
026574 
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oooco4 
012737 
104420 
104420 
104422 


105037 


005237 


013703 


006200 
103014 


o0001e O0134e 


002646 
002656 


002650 


002640 
002726 
000004 


002650 
177400 


o02652 
170000 
002654 
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Rahabadalal hala lalalalebalahsbel-ttlaloh-bteh-llal-heh-t-5-telalal-Setel-t-1-5-teh-talal-t-5-t-lalalalalalalalalalalalalal 
kT TEST 70 ’MPP’ MAINT. INSTR - FUNCTIONAL TEST 


THIS TEST PERFORMS A FUNCTIONAL CHECK OF THE FP11-E SPECIFIC 
MAINTENANCE INSTRUCTION “MPP”, OR “MAINTENANCE PARTIAL PRODUCT”. 


THE FUNCTION OF THIS INSTRUCTION IS AS FOLLOWS: 
INPUT ACC’S: ACO OUTPUT ACC’S: ACI, ACe 


1] MIER<O7:00> = FSPAD[ACO)<42:35> 
MAND<27:00> = FSPAD[ACO)<30:03> 


2] AR<S9:00> = MULNET. SUM(MIER, MAND) 
P SPADLAC1] 


S 
EADJ(AR<S9:S4)> 
MNETSUM<S7: 33) SZEROES(22: 03> 


3] AR<S3:00> = MULNET. SUM+CARRY(MIER, MAND) 
A SSPADI ACE] 


A = 
ESPAD[AC2] = EADJ(AR<S9:54> 
FSPAD[AC2] = MNETSUM+CARRY< o :23> #ZEROES< 22: 03> 


ALL RESULTS ARE INDEPENDENT OF FPS F/D-MODE, AND R/T-MODE. 
FPS CONDITION CODES ARE NOT CHANGED. 


+ KEK KLE HEHEHE AK ERK LAKE ERA A KERR E EEE REALE REL E LER 


+4170: SCOPE 


m 
w 
UU 
Bsa 
oo 
_ 
D 
oO 
~ 
— 
nou un! 


4 


i) 


i ee ee ee ee ee ee ee ee ee ee ee 


MOV #10. ,STIMES :DO 10. ITERATIONS OF THIS TEST 

DBLDAT ,MFACO iy WORDS OF RANDOM DATA IN MFACO 

DBLDAT ‘MFACI MFAC1 

RANFPS GENERATE A RANDOM FPS IN SFPS 
WITH D=1, FMM= 

CLRB  MFACO+2 SET MERE CODD) AT ater 


;*DATA LOOP ENTERS HERE* 
‘GENERATE MFAC& = EXPECTED RESULT IN HFP AC2 = MNET(S+C) 


1S: tNc DWLOOP «BUMP CLOCK IN.A.LOOP COUNT 
MOV #MFAC6, RO . 
MOV #4,R1 :CLEAR MFAC& TO START 
118: CLR (RO)+ ; 
SOB R1,11$ : 
MOV MFACO+2, RO ; NIERSMFACO<42: 35> 
BIC #UB, RO 
CLR R1  MAND-H= (000000) 
MOV MFACO+4, Re : MAND-M=0000 #MFACO< 30: 19> 
BIC #170000; Re 
MOV MFACO+6;R3 * MAND=L L=MFACO<18:03> 
“MULT LOOP 
123: ASR RO :MIER-RITE-1, C-BIT=LSB 
BCC 13 BR IF LSB=0; NO ADD 


SEQ 0166 
SEQ 0186 


Pis 
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DQFPEA.P11  Oe-SEP-77 17:50 T70 *MPP’ MAINT. INSTR - FUNCTIONAL TEST SEG 0197 

8687 026576 960337 902732 ADD Ra, NEACE+ ;LSB=1, ADD MAND TO PARTIAL PRODUCT 

at BSpene ppeese prea ADC MFACK+0 

8690 Oeb6l12 060237 002730 ADD Re. MFACK+2 : (48. BIT ADD) 

8691 O26616 005537 002726 ADC MFACK+0 : 

Bb3e O2b622 060137 002726 ADD R1, MFACG+0 ; 

8694 026626 005700 138: TST RO :DONE WHEN MIER = ZERO 

Bb35 026630 001404 BEQ 14$ :BR IF DONE 

8697 026632 006303 ASL R3 : 

8698 634 006102 ROL R2 -48. BIT ASL OF MAND 

8699 026636 006101 ROL Ri : 

8700 026640 000754 BR 125 : CONTINUE 

8702 : DONE LOOPING ; 

8703 O26642 012700 on0004 14$: MOV RO ;PUT PRODUCT IN MFACE<S8:23> 

8704 Oe6646 006337 002732 1S$: ASL nPACE+4 : 

8705 Oe66S2 006137 002730 ROL MFACK+2 : (48. BIT ASL 4 OF PRODUCT 

8706 026656 006137 002726 ROL MFACK+O : TO ALIGN W/ HFP]) 

8707 026662 077007 SOB RO, 1S$ 

8709 O26664 013700 002726 MOV MFAC6, RO FRAC(S9:54)_IN RO<O8:03> 

8710 026670 104424 EADJ :CALC HFP EADJ: RO=EROJ[RO<8: >] 

8711 O26672 072027 000007 ASH #7, RO : ALIGN EXPONENT LEFT 

8712 O26676 042737 177600 002726 BIC #t0177, MFACE -CLEAR SIGN, EXP SEE ITIONS 

B73 026704 050037 002726 BIS RO, MFACE ; INSERT ESDONENT 

8715 026710 005737 002656 TST MFAC1+0 :TEST SIGN OF INITIAL AC2 

8716 O26714 100404 BMI 1 A 

8717 026716 042737 100000 002726 BIC #BIT1S, MFACK+0 i ENGERT A tas (+) 

8718 Oe6724 000403 BR 

8719 026726 052737 100000 002726 16%: BIS #BIT1S, MFACK+0 INSERT A (1)=(-) 

8720 026734 173: 

8722 026734 104406 ERRPNT ‘DONT CHANGE DATA IN ERROR LOOP 

8723 oo ERROR-LOOP-ENTERS-HERE-------- 

87°25 026736 170127 o40200 LOFPS #040200  INTR DISABLE, D-MODE 

8726 Oeb742 172437 OOCEY4E LOD MFACO+0, ACO : INPUT 

8727 Oeb746 172537 O026S2 LOD MFACO+4’ ACL PRELORD OUTPUT ac’s 

728 026752 172637 O0c656 LOD MFAC1+0;AC2 

8730 026756 170137 002610 LOFPS S$FPS LOAD THE FPS 

8731 Oe6762 170005 63$: MPP ‘EXECUTE MAINT INSTR 

8732 026764 105737 o0264S TSTB. ss LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 

8733 026770 001374 BNE 62$  WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 

8735S 026772 170237 O02612 STFPS FPS :SAVE FPS/FEC/FEA AFTER 

8736 026776 170337 O02614 STST FEC : 

8738 O27002 170127 o40200 LDFPS #040200 ;INTR DISABLE, D-MODE 

8739 027006 012700 O02666 MOV #MFAC2, RO 

8740 O270l2 174020 STD ACO, (RO)+ ; MEAC2=HEP ACO (INP) 

8741 027014 174120 STD ACL’ (RO)+ *MFACS=HFP AC] (OUT) (S) 


8742 027016 174210 STD ACe, (RO) :MFACH=HFP AC2 (OUT) (S+C) 


~“~ 
. 


G1S 
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DQFPEA.P11  O2-SEP-77 17:50 T70 *MPP’ MAINT. INSTR - FUNCTIONAL TEST SEG 0199 
8743 
oe ? 44 5 002646 002666 MNBL "MEACO, PACE = ccuRReNt Aco) 
74 08708 agi cre : 'BR IF OK 
my O10 ERROR io. :*MPP’ ALTERED ACO CONTENTS 
8749 -¥CHECK (FPS AFTER) = (FPS BEFORE) 
8750 027032 023737 O02612 002610 amp FPS, SFPS 
8751 027040 001401 BEQ +4 :BR_IF OK 
B73e 027042 104011 ERROR 11 “FPS WAS ALTERED 
8754 -¥CHECK (RECEIVED S+C/MFACH) = (EXPECTED S+C/MFACb) 
8755 027044 104425 002706 002726 CMPE4YM =, MFAC4, MFACE 
8756 O270S2 OO14O1 BEQ +4 ‘BR IF EQUA 
B77 027054 104012 ERROR le * WRONG BNETCS#C) FROM HFP 
8759 - LOOP ON (000) TO (377) VALUES tN MIER 
8760 027056 105237 o02650 tNCB FACO+2 “BUMP MIER 
8761 O27062 O0lee0 BNE 1S -LOOP FOR (000)-(377) 
ae . 
8764 5 RXR E KALE GEEK EKER EA HEHE AREAL ER EL AEE AEA EHR E ELE LE LE AE REALE 
765 TEST 71 ’MNS’ MAINT. INSTR - FUNCTIONAL TEST 
8767 THIS TEST PERFORMS A FUNCTIONAL CHECK OF THE FP11-E SPECIFIC 
6768 ; MAINTENANCE INSTRUCTION "MNS", OR "MAINTENANCE NORMALIZATION SHIFT”. 
B770 THE FUNCTION OF THIS INSTRUCTION IS AS FOLLOWS: 
Bre INPUT ACC’S: ACO OUTPUT ACC’S: ACI 
ha! 1] AR<S9:35/03> = FSPAD(ACO)]<59:35/03> UNDER F/D, R/T MODES 
B58 2] AR<S9:00) = AR<S9:00)-LEFT-2, VIA SHIFTER RIF 2 
8778 3] SSPADIACL] = SSPADIAC1] 
B77 ; ESPADIACL] = EADJ(AR<S9:S4>) PLUS ESPADI[ACO) 
8781 4} AR<S9:00> = NORMK-SHIFT( AR<S9:00> ) 
B7ge ; FSPAD[AC1]<59:35/03> = AR<S9:35/03> UNDER F/D MODES 
a 5) FPS CONDITION CODES ARE NOT CHANGED. 
8786 ; © KLAR KEKE KEE KALLE EE EEE EEE ERE EEE KEE EEE ERE EAE EEK EEE L ERE EEE EEEE 
8787 027064 oo0004 +8171: SCOPE 
8788 027066 012737 oo0012 001342 MOV #10. ,STIMES ;D0 10. ITERATIONS OF THIS TEST 
8790 027074 104420 oODeb4E DBLDAT ,MFACO 4 WORDS OF RANDOM DATA IN MFACO 
8791 027100 104420 902656 DBLDAT ‘MFACI AND MF 
Brae 027104 104422 RANFPS jGENERATE RANDOM _ FPS IN SFPS 
era 027106 105037 o02646 CLRB  MFACO+0 3ST FRAC<57:51>=(000) AT START 
8795 ;#DATA LOOP ENTERS HERE# 
8797 '¥GENERATE MFACS = EXPECTED omine IN HFP AC] = NORMK(AR) 
8798 O27112 005237 o02640 1S: INC DWLOOP BUMP CLOCK IN.A.LOGOP COUNT 
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8799 027116 012704 002646 MOV #MFACO, RY : 
8800 Oe7l22 012400 MOV (R4)+, RO ;MORD-A [F 2] 
8801 027124 O1e401 MOV (R4)+/Ri WORD-B [F’D] 
8802 Oe71e6 105737 002610 TSTB. se SFPS -F(=0) OR D(=1) MODE ? 
8803 027 13¢ 100403 BMI 11$ ‘BR IF _D-MODE 
8804 027134 O0So02 CLR Re *F=MODE, 32. LOB ARE ZEROES 
8805 027136 o0S003 CLR R3 [WORD-C, DJ 
8806 027140 oo040e BR 12% 
8807 Oe7142 Ol1e40e 11$: MOV (R4)+, Re :WORD-C [D] 
ge08 027144 011403 MOV (R4),R3 ; WORD-D [D] 
8810 927146 012704 oD0002 123: MOV #2,R4 LOOP TWICE 
8811 9271S2 O00e41 CLC ‘SETUP FOR TRUNCATE (FPSOS=1) 
8812 027154 032737 OO004D 002610 BIT #BITOS, SFPS : TEST Rs u BIT 
8813 027162 001001 BNE 13$ ;BR IF TRUNCATE 
8814 027164 000261 SEC : SETUP FOR ROUND (FPSOS=0) 
8815 ‘USE "BIT" TO PRESERVE C-BIT 
8816 027166 032737 000200 002610 13%: BIT #B1T07,SFPS F(=0) OR D(=1) MODE ? 
8817 027174 001402 BEQ 15$ :BR IF F-MODE 
8818 027176 006103 14$: ROL R3 :D-MODE ROUND BIT INSERT 
8819 027200 O06102 ROL R2 
8820 O27202 O0b101 15$: ROL RI = -MODE ROUND BIT INSERT 
8821 O27204 006100 ROL RO : 
8822 027206 000241 CLC ‘SHIFT ZEROES IN 
823 027210 077406 SOB RY, 14S : TWICE FOR 64. 8ITS/LEFT-2 
8825 027212 013737 OO2646 002716 MOV rence MFACS !COPY ESPADIACO] TO OUTPUT 
8826 027220 010046 MOV (SP) :SAVE FRAC 
8827 Oe72ee2e 104424 EADJ :CAL LC HFP EADJ: RO=EADJ(RO<8:3>! 
8828 027224 072027 000007 ASH oh ALIGN TO EXP POSITION (LEFT-7) 
8829 027230 060037 002716 ADD RO’ MFACS ‘ADJUST OUTPUT EXP 
B30 027234 042737 100177 oDe716 BIC #100177, MFACS ; ZAP SIGN, FRAC 
8832 027242 012600 MOV (SP)+, RO : RESTORE FRAC 
8833 027244 042700 177000 BIC #177000, RO :CLEAR SIGN, eXP 
8835 027250 032700 oco400 BIT #B1T08,RO 'AR59>= ‘% 
8836 027254 001405 BEQ 16$ :BR IF =0 x 
8837 027256 006200 ASR RO NORMAL IZE/RITE-1 
8838 027260 O06001 ROR Rl : 
8839 O27262 O06002 ROR ce : 
8840 027264 006003 ROR R3 ; 
B84 027266 OO04i1 BR 18 SAND DONE 
8843 027270 012704 so00D4 i6$: MOV #4, R4 Max OF LEFT-4 
8844 027274 105700 173: TSTB ss RO STOP WHEN AR<S9:58>="01" 
8845 027276 100405 BMI 18% :BR IF DONE 
8846 027300 006303 ASL R3 
8847 027302 006102 ROL Re : (64. BIT/LEFT-1] 
8848 027304 006101 ROL RI ; 
8849 027306 006100 ROL RO ; 
B50 027310 077407 SOB RY, 175 ;MAX OF 4 TIMES 
8852 027312 012704 o0e716 183: MOV #MFACS,RY 
8853 027316 O42700 177600 BIC #tC177_RO : ZAP SIGN, EXP 


8854 027322 os0024 BIS RO, (R45+ SINSERT FRAC, WORD-A 
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O274ee 


027440 


g2744z 
02745) 
02745; 


w= 


0274S4 
027462 
027464 


027466 


027500 
027504 


Oe-SEP-7 


010314 
005737 


100003 
052737 


104406 


170127 
172437 
172537 


170137 


001374 


170237 
170337 


170127 


174110 


104425 
001401 
104010 


023737 
00:401 
104011 


104425 
001401 
104013 


105237 
001202 


002610 


002662 
002664 


002655 
100000 


040200 
002646 
002656 
002610 
002645 
002612 
002614 


040200 
002666 


002646 


002612 


002716 


002646 


0027 16 


OO26E6 


062610 


002676 
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*MNS’ MAINT. INSTR - FUNCTIONAL TEST SEG 
TSTB ss ered) OR Diel) MODE ? 
BMI 6A" a gf NBDE E . 
MOV MFACL+4, R2 -F=MODE, 32. EL oB SAME AS PREV 
MOV NACI +6 R3 
19S: MOV Re, (RY) 4 : WORD- Cc 
MOY R3, (RY) : WORD-D 
[SIGN=0 TO START) 
TST MFAC1+0 :TEST SIGN OF ORIG ACL 
BPL 205 ( 
BIS #BIT1S, MFACS+0 INSERT A (1)=(-) 
203: 
ERRPNT ‘DONT CHANGE DATA IN ERROR LOOP 
,-------- ERROR-LOOP-ENTERS-HERE-------- 
LOFPS #040200 ‘INTR DISABLE, D-MODE 
LOD MFACO+0, ACO : TNPU 
LDD MFAC1+0;AC1 ;PRELOAD OUTPUT AC’S 
LDOFPS  $FPS LOAD THE FPS 
63$: = MNS :EXECUTE MAINT INSTR 
TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
BNE 63$ : WITH/ LINE-CLOCK OFF, 8 tPS(FID=1/FMM=0) 
STFPS FPS :SAVE FPS/FEC/FEA AFTER 
STST FEC ; 


:INTR DISABLE, D-MODE 


STD ACO, (RO)+ !MFAC2=HFP ACO (INP) 
STD ACL’ (RO) *MFACS=HFP ACL (OUT) (NORM) 


“CHECK (ORIGINAL ACO) = (CURRENT ACD) 
CHPEYI ,MFACO, MFACE : 


EQ : :BR IF OK 
ERROR iO :*MNS’ ALTERED ACO CONTENTS 


-¥CHECK (FPS AFTER) = (FPS BEFORE) 
CMP FPS, SFPS 


BEG , ;BR_IF OK 
ERROR il FPS WAS ALTERED 

- #CHECK (RECEIVED NORNK LAR1/MFACS) = (EXPECTED NORMKIAR]/MFACS) 
eMPE4M ,MEACS, FAC3 


LDFPS #040200 
MOV #MFAC2 RO 


BEQ / ?BR IF EQUAL 
ERROR i3” WRONG NORMKIAR] FROM HFP 
-¥LOOP FOR FRAC<S7:S1> = (000) TO (377) 

{NCB = MFACO+0 ;BUMP FRACTION BITS 

BNE 1$ ; LOOP FOR (000) TO (377) 


1 piret yo nae’ MAINT. INSTR « FUNCTION TEST 
ATE *MAS’ MAINT. INSTR - FUNCTIONAL TEST 


SEO 01 


70 


0190 
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027506 
027510 
027516 
027522 
027526 
027530 


nBve72 
027600 
027604 
027610 


027614 
027616 


027622 
027624 
027630 


027634 


02-SEP-7 


oooo04 
012737 
104420 
104420 
104422 


042737 


005237 


005000 
071027 


005200 
072027 
050037 
005201 


00001e 
002646 
002656 


017600 


002640 


077600 
002646 
177771 
177700 


000013 


000007 
002726 


001342 


002646 


002726 


002726 


J1iS 


povat 30(1046) Oe-SEP-77 c2:41_ PAGE 169 


’ 
’ 
$ 
’ 
’ 
’ 
’ 
b 
‘ 
s 
’ 
’ 
’ 
’ 
’ 
’ 
s 
’ 
b 
5 
’ 
$ 


*MAS’ MAINT. INSTR - FUNCTIONAL TEST 
THIS TEST PERFORMS A FUNCTIONAL CHECK OF THE FP11-E SPECIFIC 


MAINTENANCE INSTRUCTION “MAS”, OR “MAINTENANCE ALIGNMENT SHIFT”. 


THE FUNCTION OF THIS INSTRUCTION IS AS FOLLOWS: 
INPUT ACC’S: ACO OUTPUT ACC’S: ACI, ACe 
1] ae: :00> = FSPADLACO)<59: ie, 
SHIFT-CODE = PRE-SHIFT CREST OUE-RUMC ER<S:0> j 


COUNTER<3:0> = PRE-SHIFT-QUOTIENT-ROM( ER<S:0> ) 
AR<S59:00> = PRE-SHIFTER( AR<S9:00> ) 


2] SSPADIAC1] = SSPADIACL] 
ESPAD[AC1] = EADJ( AR<S9:54> ) 
FSPAD[AC1]<59:35/03> = AR<S9:35/03> UNDER F/D-MODES 
3] SSPAD[AC2] = SSPADLAC2] 
ESPAD[AC2] = INCREMENT-COUNTER-UNTIL-OVERFLOW( 1-6) 
FSPAD([AC2] = FSPADI[ACe] 


4] FPS CONDITION CODES ARE NOT CHANGED. 


We rrrtt ei iitt tt ittttt iti tttti titi ttt itititittitttiitittt tity 


t$172 


1$: 


SCOPE 
MOV #10. ,STIMES ;D0 10. ITERATIONS OF THIS TEST 


DBLDAT ,MFACO 


DBLDAT ;MFACL 1 
RANFPS i GENERATE A RANDOM FPS_IN SFPS 


;_ (WITH FER=0, FID=1 
BIC #017600, MFACO+0 


;¥DATA LOOP ENTERS HERE# 
:GENERATE MFACS = EXPECTED RESULT IN HFP AC1 = SHIFTED ACO 
?GENERATE MFACS = EXPECTED RESULT IN HFP ACe = CNTR 

tNnc DWLOOP ;BUMP CLOCK IN.A.LOOP COUNT 

MOV MFAC1+0, MFAC6+0 


MOV MFACI+2; MFACE+2 FRAC PART OF prec AC2 SAME, 
MOV MFACL+4, MFACE+4 ONLY EXP DIFF 

MOV MFAC1+6,MFACE+6 

BIC #077600, MFACE+0 ; ZAP EXP 

MOV dy te Rl ‘GET ACG WORD-A 

ASH 7,R1 


BIC ee Ri -USE 6 LSB ONLY 


CLR : 0 

DIV “FORM INTLEXP/11.] 

;RO= quoT. Ae 20 (TO CNTR} 

RI=REM, 0-10. (TO SHIFTER) 

tnc —s “RO :CNTR IN RANGE 1. xb. 

ASH #7,RO !ALIGN TC EXP (LEFT 

BIS RO; MFACE+O INSERT INTO EXPTED “hee 
INC Rl SHIFTER, RANGE 1.-11. 


4 WORDS OF RANDOM DATA IN MFACO 


FMM=0] 
sSET 6 LSB OF EXP 70" (00) TO START 


SEG 0171 
SEG 0191 


< 
td 
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PEA.P11 02-SEP-77 17:50 172 ’MAS’ MAINT. INSTR - FUNCTIONAL TEST SEG 0192 
8967 027636 012700 Oo02646 MOV #MFACO, RC : 
8968 Oe7642 012002 MOV (RO)+, Re ‘GET 64. BIT INPUT # 
8969 027644 012003 MOV (RO)+;R3 : 
8970 Oe764e 012004 MOV (RO)+°R4 : 
8971 027650 011005 MOV (RO) ,RS 
8972 027652 O42e702 177600 BIC #tC177,Re2 :ZAP SIGN, EXP 
8973 027656 OSe702 000200 BIS #BIT07;Re ; INSERT HIDDEN BIT 
8974 Oe7b62 006202 11$: ASR R2 
8975 027664 006003 ROR R3 4. BIT SHIFT RIGHT 
8976 027666 006004 ROR RY : DEPENDING UPON COUNT 
8977 027670 OOb00S ROR RS ; 
8378 027672 077105 SOB R1,11$ ;THE COUNT 
8980 <R2:RS> IS THE ADJUSTED/SHIFTED ACO 
8981 027674 010200 hov R2, RO ;COPY AR<59:54) 
8982 027676 104424 EADJ -CALC HFP EADS: RO=EADJIRO<B: 3) ] 
8983 027700 072027 000007 ASH #7,RO ‘SHIFT TO EXP (LEF 
B38 027704 9os000e2 BIS RO; Re ; AND INSERT INTO WORD-A 
8986 027706 005737 O026S2 TST MFACO+4 GET SIGN OF ORIGINAL ACL 
ee porate bao? 32 100000 Bre shan R2 ienseer a ‘to)= =(+) 
8989 027720 ae BR ‘ 
8330 027722 052702 100000 123: BIS #BIT1S,Re : INSERT A (1)=(-) 
8992 027726 105737 002610 13$:  TSTB  S$FPS F(20) OR D(=1) MODE ? 
8993 027732 100404 BMI 14$ ;BR IF D-MODE 
8994 027734 013704 oD2656 MOV MFACO+10,R4 F-MODE, KEEP ORIGINAL 
8995 027740 013705 O0eb60 MOV MFACO+12;RS : 32. LOB 
8997 027744 012700 002716 14$: MOV #MFACS, RO 
8998 027750 010220 MOV Re, (RO)+ ;EXPEC. ACL, WORD-A 
8999 027752 010320 MOV R3; (RO)+ : WORD-B 
9000 027754 010420 MOV RY’ (RO)+ : WORD-C 
3001 027756 010510 MOV RS; (RO) : WORD-D 
9003 027760 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP 
3004 on ERROR-LOOP-ENTERS-HERE-------- 
9006 027762 170127 o40200 LOFPS #040200  INTR DISABLE, D-MODE 
9007 027766 172437 O02646 LOD MFACO+0, ACO INPUT DATA 
9008 027772 172537 O00c6S2 LOD MFACO+4' ACI ;PRELOAD OUTPUT AC’S 
3008 027776 172637 O0c6S6 LOD MFAC1+0;AC2 
9011 030002 170137 002610 LDFPS $FPS LOAD THE FPS 
9012 0300068 170007 63$: MAS jEXECUTE MAINT INSTR 
9013 030010 105737 o0264s TSTB = LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP 
3014 030014 001374 BNE 63S : WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) 
9016 030016 170237 oO2bi2 STFPS FPS SAVE FPS/FEC/FEA AFTER 
3017 030022 170337 002614 STst FEC : 
9019 030026 170127 o40200 LOFPS #040200 ;INTR DISABLE, D-MODE 
9020 030032 012700 Oo02666 MOV #MFAC2. RO 
9021 030036 174020 STD aco, (RO)+  MFAC2=HFP ACO (INP) 
9022 030040 174120 STD ACL? (RO}+ :MFACS=HFP ACL (OUT) (SHIFT) 





L15 
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aoa 030042 174210 STD ACe, (RO) sMFACY=HFP AC2 (OUT) (EXP=CNTR) 

9025 -¥CHECK (ORIGINAL ACO) = (CURRENT ACO) 

9026 030044 104425 O02646 002666 emMPE4M , MFACO, MFAC2 

ange 30052 00140} BEQ +4 :BR IF 

ase 30054 10401 ERROR 10 - MAS’ OI TERED ACO CONTENTS 

ane -¥CHECK (FPS AFTER) = (FPS BEFORE) 

9031 030056 023737 OO026le 002610 emp FPS, SFPS : 

9032 030064 001401 BEQ .+ ;BR IF OK 

3g 030066 104011 ERROR 11 jFPS WAS ALTERED 

9035 Bear (RECEIVED SHIFT/MFAC3) = " (EXPECTED SHIFT/MFACS) 

9036 030070 104425 002716 002676 SMP64 ECS, MFAC3 

9027 030076 001401 BEQ top IF EQUAL 

ana 030100 104014 ERROR iq” : WRONG ALIGN-SHIFT FROM HFP 

9040 *¥#CHECK (RECEIVED CNTR/MFACY) = lexPecTeD CNTR/MFACE) 

9041 030102 10442S 002726 002706 eMPG4M , MFACE, MFACY 

9042 030110 001401 BEQ . +4 :BR IF EQUAL 

naa O3011le 104015 ERROR 15 : WRONG CNTR-INCR FROM HFP 

3045 “LOOP ON & LSB OF EXPONENT = (00) TO < 

9046 030114 062737 o00200 ones4e ADD #000200, MFACO+0 ; BUMP E/PONENT Bi 

9047 030122 032737 017600 O02646 BIT #017600, MFACO+0 :T T 

oe 020130 oO0120e2 BNE 1$ : LOOP FoR (00) TO (77) 

ee : 

90S2 sere neaennernaneaneneaeenneneanesdanesnenaaneanennaeanin 

90S3 HHH GHEE EASE ERIE 

90S4 Pertti ttt it LL ALLLLkLichichichihihiitiicichicshnichicicdeictckheichic 

goss STTETETITITTTITIT TTT TTT TTT TT TTT TTT TTT TTT TTT TTT TTT TTT TTT 

90S6 sjseee 73 EXIT TO EOP.. 

9057 : HHHEDEESIORELGSESEEHEHEDESEAEREREEEOEEEEEEHEDREREREREOOSTEME 

9058 030132 000004 itt SCOPE 

9059 030134 005037 001342 CLR STIMES :;NO ITERATIONS OF THIS “TEST” 

ener 030140 005037 001214 CLR SERFLG ;NO ERRORS EITHER 

Fieg 030144 005037 177546 CLR DWLILC KILL CLOCK 

9064 030150 012700 014507 MOV #014507 ,RO : INIT: ZJAM/TRACK/GR/PS/FLAG/WHAMI “HFP/ 

opeP 030154 076600 000352 MED ,WINIT :D0 IT 

ore 030160 000137 030400 JMP SEOP : DONE 

9063 33 PETE EEE E TET T TT TTT TTT T TTT TTTT TT TTT TT TTT TTT TTT TT 

9070 33 Pirttiittiittittiitttititi titi tti titi tit tri ti rir rte ees See 


9071 5 REXLLARE EERE ERE RELA ER ALE REEEAERERAE RAE RAE EAE LEER AER AEE RARE REELS 


M1S 
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3072 .SBTTL END OF PASS ROUTINE 
9074 ; THaEMENT Te Paae tape (ae eee 
275 HH NCE NT THE aoe NUMBER ($PASS) 

7 xIF THERES A MONITOR GO 
3077 :¥IF THERE ISN’T JUMP TO NEWPAS 
3079 0304 SEOP: 
2080 30400 o00004 SCOPE sFAKE OUT LAST TEST 
9082 030402 032777 O02000 150644 BIT #SW10, ISWR i1S BELL ON ERROR SET ? 
9083 030410 001002 BNE 64 ES. NO BELL ON PASS END 
9084 O30412 104401 001346 TYPE ,$BELL ‘tree DING THE BELL 
9085 030416 64S: 
9086 030416 005037 O01212 CLR $TSTNM t; ZERO THE TEST NUMBER 
9087 O30422 005037 001342 CLR STIMES -2ERO THE NUMBER OF ITERATIONS 
9088 030426 005237 001364 INC $PASS ; j INCREMENT THE PASS NUMBER 
9089 030432 042737 100000 001364 BIC #100000,SPASS ;:DON’T ALLOW A NEG. NUMBER 
8090 030440 005327 DEC (PC)+ : LOOP? 
9091 O30442 O00001 SEOPCT: .WORD 1 
9092 O30444 003013 BGT SDOAGN + YES 
9093 030446 012737 MOV (PC)+,a(PC)+ : RESTORE COUNTER 
9094 030450 000001 SENDCT: .WORD 
9095 030452 030442 SEOPCT 
2036 Ga0uH 013700 oo0042 SGETY2: MOV a#42, RO 53GET MONITOR ADDRESS 

97 60 001405 BEQ $DOAGN BRANCH IF NO MONITOR 
9098 030462 O0000S RESET CLEAR THE WORLD 

095 G30464 471 SENDAD: JSR PC, (RO) G0 TO MONITOR 

1 024 NOP :? SAVE 
9101 030470 oo0240 NOP - 
9102 030472 O00e40 NOP ::ACT1IL 

03 030474 $DOAGN: 


91 
9104 030474 000137 JMP d(PC)+ ; ; RETURN 
9:05 030476 003722 $RTNAD: .WORD NEWPAS 
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-SBTTL INTERRUPT SERVICE ROUTINES 
5p AIA ESERIES IEEE EEE SEE HEHE EAE ESE ESSE SESE EE EEE ESE SEE EE EE HE EE 
-SBTTL ...DW11-L LINE CLOCK INTERRUPT SERVICE ROUTINE 


030500 021637 002632 DWI1LI: CMP (SP) , DWLOPC +4 * RETURN PC AS LAST TIME ” 
030504 001033 BNE 2s ;BR IF NOT 


; SAME a st y AT LEAST 2 TIMES IN A ROW 


030506 005337 002636 DEC COUNT ANOTHER TIME 
030512 002040 as ‘BR IF COUNTED DOWN REQ’D # OF MATCHES 


;SAME RETURN PC # TIMES IN A ROW . 
030514 023737 O02640 002642 CMP DWLOOP , DWOLOP ;CHECK IF HUNG COUNT CHANGED FROM BEFORE 
030See 101026 BHI 3$ YES, SO WE’RE NOT HUNG, IN A LOOP INSTEAD 


-ELSE ASSUME PROC IS HUNG TRYING TO TALK TO FPLI-E . 
030524 010637 002772 HOV SP, OLDSP ;GET OLD: SP/PC/PS 
ones Bees OT Be  on2770 NOV (SE) ,OLDPC 
i2 815235 Booons 


bh 
OMOnNOU£CWU-OW 


02774 MOV 30(SP), FPINST GET THE OFFENDING INSTRUCTION 


:SAME RETURN PC # TIMES IN A ROW ... AND HUNG COUNT UNCHANGED 
030550 105737 002644 iste DWFLAG ; TEST ESCAPE ENABLE FLAG 
030SS4° 001001 1$ BR IF ESCAPE ENABLED 


030556 104024 ERROR 24 "PROCESSOR HUNG” ERROR OTHERWISE 
; "PROC HUNG: ih CLOCK TIMEOUT* 
; INSTR THE an FENDING INSTRUCTION 
= SP AFTER TRAP TO LINE CLOCK ROUTINE 
= PC BEFORE Mae POINTS AT OFFENDING INSTRUCTION 
OLD-PS = PS BEFORE TRAP’ 


005737 002634 : ! DWESCP ; ESCAPE RODRESS PRESENT ? 
002634 i DUESCP, (SP) “ELSE USE AS NEW RETURN PC 


011637 002632 : (SP) , DWLOPC ;GET NEW LAST OLD PC 
013737 003000 002636 : DWICNT, DWCNTR sRESET COUNTER 


030600 
Meath p 737 O0e640 O0eb4e DWLOOP ; DWOLOP RESET LOOP COUNT 
14 000002 : “AND RETURN 


: 5 EERE H RELA R REE RAR REALE ERE ERE E REEL EER RAE AR REE RESALE RELL LE 
.SBTTL ...FPP INTERRUPT SERVICE ROUTINE 

010637 002772 FPPILT: MOV SP, OLDSP ;GET OLD: SP/PC/PS 

011637 002766 MOV (SP). OLDPC : 

016637 O00002 002770 MOV 2(SP}, OLDPS 


105737 002623 TSTB NOFPIE ; QO EXEC FP INSTR / OS=DONT DO IT 
001411 BEQ FPPNFP : QO NOT EXECUTE FP INSTR 


SBOE LOU ODDIE LW ODD VOU LeU Oe MOO Looe 


3 
9 
3 
3 
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9 
3 
3 
9 
9 
9 
3 
3 
9 
3 
3 
3 
3 
3 
3 
; 
9 
3 
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3 
9 
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3 
9 
3 
3 
3 
3 
9 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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1 
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1 
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WOoOOOWDWOWODO 


ee ee be he pe pe fe pes fs Be pe ps pe 


peo DN o DV Ve De Tee Wels I¥ cl elvalvelvelvelvelvelvelverve) 
PRLOOHL BSS IRR LGV Ove Vora Hes cpeo orn eeoko 


WOWOWOWOWOWODOOWWWW 
Tete them ht Od ee chee cee ee on ad ad 
SiBN 


tJ 
ooo 
Out wre 


“oo 


il 

030642 
030646 
030652 
030656 
030660 


030662 


030664 
030666 


030744 
030746 


030750 
030754 


030756 


030760 


030776 


Oe-SEP-77 


170237 
170337 


105737 
001040 


i04001 


000436 


010046 
010146 


010037 


012601 
012600 


105737 
001001 


104002 


105037 
005737 
001402 
013716 
000002 


451 FP11-E HARDWARE DIAGNOSTIC 


17:50 


002612 
002614 


002622 


000144 
000036 
000377 
177400 


002612 


000076 


002614 


002622 


O0ebe22 
002620 


002620 


G16 


delet * 30(i04%6)_ Q2-SEP-77 22:41 PAGE 
-FPP INTERRUPT SERVICE ROUTINE 
STFPS FPS 
STST FEC 
TSTB FPTPOK 
BNE FPPRTI 


ERROR  O1 
; FPP TRAP TO (ore 
FPS-- = FPS AF TRAP 


174 SEG O17¢ 
£0 : 
gon GET FPS STATUS WORD 
AND FEC, AND FEA, TOO 


;1S=TRAP IS OK / Paw IS AN ERROR 
:BR IF TO IGNORE T 


;SIGNAL ILLEGAL/UNEXPECTED FPP TRAP 


ND CONTINUE 
;SAVE RO, RI 


we FLAGS #FPS<07: 00> 
‘RO = FPS<15: oe 
sFPS<15:08) LEFT 


:FPS<07:00> LEFT 
:FPS<15:00) LEFT 
:STORE IT 


INSTRUCTION 
= FEA 


: IT 

;RO = FPS<15:08> #FEC 

sFEC, GET WHOLE BYTE 

:STORE IT 

;RESTORE RO, Ri 

;1S=TRAP IS OK / OS=TRAP IS AN ERROR 
:BR IF TO IGNORE TRAP 


;SIGNAL ILLEGAL/UNEXPECTED FPP TRAP, NO FP EXEC 


;CLEAR TRAP FLAG, IN CASE OF SUBSEQUENT TRAPS 
; ESCAPE ADDRESS EXIST 


-FEC-- = 
; -FEA-- = FEA AFTER TRAP 
; OLD-SP = BM SP AFTER TRAP 
; OLD-PC = BM PC AFTER TRAP (RETURN PC) 
OLD-PS = BM PS BEFORE/AT-TIME-OF TRAP 
br FPPRTI Al 
FPPNFP: MOV RO,-(SP) 
MOV R1;-(SP) : 
-¥SIMULATE “STFPS FPS" USING a INSTRUCTION 
MED RFLAG 
MOV RO.RI1 
MED RFEC 
BIC LB, RO 
BIC #UB;R1 
BIS 0,R1 
MOY R1,FPS : 
-¥SIMULATE “STST FEC” USING ’MED’ 
MED RFEA : 
MOV RO. FEA 
MED RFEC 
BIC kUB, RO 
MOV 0,FE 
MOY (SP)+,R1 
MOV (SP)+'RO : 
TSTB —s« FP TPOK 
BNE FPPRTI 
ERROR 02 : 
; "UNEXPECTED FPP TRAP TO (244)" 
: FPS-- = FPS AFTER TRAP 
: -FEC-- = FEC AFTER TRAP 
: -FEA-- = FEA AFTER TRA 
; OLD-SP = BM SP AFTER TRAP 
: OLD-PC = BM PC AFTER TRAP (RETURN PC) 
: OLD-PS = BM PS BEFORE/AT-TIME-OF TRAP 
FPPRTI: CLRB = FPTPOK 
TST FPESCP 
BEQ FPPEND 
FPESCP, (SP) 


MOV 
FPPEND: RTI 


GET ESCAPE ADDR FOR FP TRAP 


;CONTINUE, RECOVER AT LAST TRAP ONLY 





C16 


POP-11/60 FPL1-E HAROWARE | DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 175 SEQ 0177 
DQFPEA.P1i § O2-SEP-77 17:50 ...FPP INTERRUPT SERVICE ROUTINE SEG 0197 

zi 

asst 33 KHL KE LEE LES AE KSA LALA AK AREAL A RAL ARAL ALARA LALLA RRA RL LALLA ALLA LE 

gee .SBTTL ...TRAP-TO-4 INTERRUPT SERVICE ROUTINE 

9224 031000 010637 002772 TRPOOY: MOV ;GET OLD: SP/PC/PS 

9225 031004 011637 002766 MOV Pepot BPDPC : 

gee6 031010 016637 OO00002 002770 MOV 2(SP3, OLDPS ; 

9228 031016 032737 O00200 177766 BIT #81707, CPUERR ; TRAP DUE TO A UBREAK? 

329 031024 001002 BNE UBRKOY -BR IF YES 

9231 031026 104003 ERROR 03 ;SOME OTHER ERROR 

9232 ; "UNEXPECTED TRAP-10-(4) “ 

9233 : PUERR = CPU ERROR REGISTER, AFTER TRAP 

a2 24 : GEMERR = MEMORY | ERROR REGISTER, AFTER TRAP 

9235 . OLD-SP = BM SP AFTER TRAP 

9236 : OLD-PC = BM PC AFTER TRAP (RETURN PC) 

9237 . OLD-PS = BM PS BEFORE/AT-TIME-OF TRAP 

3638 031030 o00002 RTI ;AND CONTINUE WHERE LEFT OFF ... 

9240 031032 005237 902630 UBRKOY: INC UBCNTR ;BUMP UBRK COUNTER 

9241 031036 105737 002625 TSTB —UBTPOK ?1S=UBRK IS OK / OS=UBRK AN ERROR 

aeue 031042 001002 BNE UBRKOK BR IF OK 

9244 031044 104003 ERROR 03 ;SIGNAL ERROR 

924s ; "UNEXPECTED TRAP-TO-(4 

9246 : PUERR = CPU ERROR REGISTER AFTER TRAP 

9247 : MEMERR = MEMORY ERROR REGISTER, AFTER TRAP 

9248 : OLD-SP = BM SP AFTER TRAE. 

324g : OLD-PC = BM PC AFTER TRAP (RETURN PC) 

9250 : OLD-PS = BM PS BEFORE/AT-TIME-OF TRAP 

ace! 031046 oo0002 RTI ;AND CONTINUE WHERE LEFT OFF ... 

9253 031050 01004 UBRKOK: MOV RO, -(SP) ;RESET FLAG<8>, UBRK ENABLE 

9254 031052 076600 000144 MED RFLAG : 

9255 031056 052700 100000 BIS WBIT1S, RO : 

9256 031062 076600 900344 MED L : 

2527 031066 012600 MOV tSpye RO } 

9259 031070 005737 Oo02626 TST UBESCP ;ESCAPE ADDRESS EXIST ? 

9260 031074 001402 BEQ R IF NOT 

9261 031076 013716 o02626 MOV UBESCP, (SP) “ELSE RETURN TO IT 

2262 031102 000002 10S: RTI : AND BRT INL WHERE LEFT OFF . 

3264 

asee 5p RAE E EERE EEE REE EEE ER EEE EEL EEE EEE EERE E EERE EEE REELS 

ase .SBTTL ...TRAP-TO-10 INTERRUPT SERVICE ROUTINE 

9269 031104 010637 002772 TRPOLO: MOV SP, OLDSP ;GET OLD: SP/PC/PS 

9270 031110 011637 002766 MOV (SP). OLDPC : 

3271 031114 016637 oOo0002 002770 MOV 2(SP3,OLDPS : 

9273 O31122 194005 ERROR OS :FORCE AN ERROR 





poreeh Be, FPi1- 
DQFPEA 0 


031124 


031126 
03113e 
031136 


031144 


031146 


D16 


HARDWARE DIAGNOSTIC  MACY11 30(1046) 02-SEP-77 22:41 PAGE 176 g 
-SEP-77 17: ae ... TRAP=T0-10 INTERRUPT orev ice hour the $6 0478 96 

; “UNEXPECTED TRAP-TO-( 10)" 

: CP UER R = CPU oR oR aes ER AFTER TRAP 

; ENE RR = MEMOR Y aE RROR G StER, AFTER TRAP 

: OLD-PC = BM BC AE TER Tha (RETURN, PC) 

: OLD-PS = BM PS BEFORE/AT- TINE-OF T 
oooo02 RTI ; AND CONTINUE WHERE LEFT OFF ... 

3 KKEKKLAL LALA KE LEL SLA ALEK LEAR EASA ALE LALA LE LA REL EKA LALA LAA ALEKEFEE 
.SBTTL ...MEMORY/CACHE PARITY ERROR INTERRUPT SERVICE ROUTINE 

010637 002772 TRP114: MOV SP, OLDSP GET OLD: SP/PC/PS 
011637 002766 MOV (SP) OLDPC : 
016637 o00c02 002770 MOV 2(SP3, OLDPS : 
104004 ERROR :SIGNAL ERROR 

AUNEXPETED TRAP-TO-( 114)" 

: CPUERR = CPU ERROR REGISTER, AFTER TRAP 

: EMERR = MEMORY ERROR REGISTER, AFTER TRAP 

: LD-SP = BM SP AFTER TRAP 

: OLD-PC = BM PC AFTER TRAP (RETURN PC) 

OLD-PS = BM PS BEFORE/AT-TIME-OF TRAP 


o0000e RTI ;AND CONTINUE WHERE LEFT OFF ... 
5p EERE E EERE EEE E EERE ER EEE ER EERE EE ERE EERE EE LEER LEE EEE REE 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC 
DOFPEA.P11 : 


031150 


031216 


031220 
O3leee 


02-SEP-77 


010046 


000002 


O10446 
017604 


O3iee6 000411 


17:50 


031276 


170360 


040000 
002610 


o000de 


MACY11 30(1046) O2-SEP-77 22:41 PAGE 177 SEG O01 
MISC. SUPPORT SUBROUTINES SEG 


-SBTTL MISC. SUPPORT SUBROUTINES 

5p MER HERRERA EEE EE EEE EE EE EEE EEE 
-SBTTL ...RANDOM “FPS” SUBROUTINE (RANFPS) 

% GENERATES A PSEUDO-RANDOM FPS VALUE IN “SFPS” 

CALLED BY: RANF PS 


BITS OF FPS GENERATED AS FOLLOWS: 


: BIT FCN VALUE BIT FCN VALUE 
: 15 FER oO 07 FD $PASS<2> 
: 14 FID 1 06 FL  $PASS<1> 
: + ae? 0 OS FT $PASS<O> 
: le 0 0 04 FMM oO 
: 11 FIUV RANDOM<11> 03 FN  RANDOM<O3> 
: 10 FIU RANDOM<10> 02 FZ  RANDOM<O2> 
: 09 FIV RANDOM<O9> O01 FV RANDOM<O1> 
: 08 FIC RANDOM<O8> 00 FC  RANDOM<O0> 
SRNFPS: MOV RO, -(SP) SAVE RO 
JSR PC’ SRAND RANDOM BITS 
MOVB  $PASS,RO :SET <FD,FL,FT>=$PASS<2:0> 
ASH #5.RO : 
BIC #40340, RO : 
MOV $LONUM. -(SP) *RANDOM BITS 
BIC #170360, (SP) ?CLEAR UNUSED 
BIS (SP)+, RO : MERGE 
BIS #B1T14,RO -FID=1 
MOV RO, SFPS STORE IT 
MOV (SP)+,RO :RESTORE RO 
RTI “AND RETURN 


5p RRR A KERR REARS EEE EE EEE EE HEE LEER EE EEL ELH EL HEE EERE 
.SBTTL ...RANDOM FLOATING POINT DATA SUBROUTINES (DBLDAT, SGLDAT) 


i GENERATES RANDOM NUMBER OPERANDS FOR DATA 

x CALLED 8Y: DBLDAT -4 WORDS 

i ‘ ADDR (DESTINATION) 

1% SGLDAT -2 WORDS 

1% ADDR (DESTINATION) 

$SNGL: MOV RY, -(SP) :SAVE RY 
MOV JetSP),RY ?R4 = ADDR(DEST) 
BR RAND2 :GET 2 WORDS 


POP-11/60 FPLI1-E et Fe reaps 


DOFPES.P11 


031230 
031232 


031236 
031242 
031246 


0312Se 
031256 
031262 
031266 


031270 
031274 


031276 


031376 


02-SEP-77 


010446 
017604 


004737 
013724 
0137¢4 


004737 
013724 
013724 


012604 


062716 
ocoode 


123456 


oo000e 


031276 
031374 
031376 


031276 
031376 
031374 


oo000e 


03137€ 
031374 
177771 


031376 


031374 
001057 


047401 
031376 
031374 


dete 30( 1046) 


$DUBL : ee 


RANDe: JSR 


F16 


02-SEP-77 22:41 PAGE 178 
..RANDOM FLOATING POINT DATA SUBROUTINES (DBLDAT, SGLDAT) 


RY, -(SP) 
d2(SP), RY 


$RAND 
SHTNUN, (R4)+ 
SLONUM (R4)+ 


AND 
SCONUM (R4)+ 
SHINUM, (R4)+ 


(SP)+,R4 
#2, (SP) 


‘ay + = 0 R(DEST) 
ier 4 HORDS 


;GET 2 WORDS 
:D-MODE WORD “A” 
:D-MODE WORD “B” 


;GET 2 WORDS 
‘D-MODE WORD “C™ 
;D-MODE WORD “D™ 


;RESTORE RY 
: BUMP RETURN 
AND RETURN 


.SBTTL RANDOM NUMBER GENERATOR ROUTINE 


5 SESE SESE SESE SE SESE SEMESTER EEE EEE 
: THIS ROUTINE IS A puss — PSEUDO RANDOM NUMBER GENERATOR 
;*WITH A RANGE OF 0 TO 2(+33)- 


:¥CALL: 

7% I 
Fed RETU 
;* 

ot 

$RAND: 


1$: ASL 


SHINUM: 
$LONUM: 


. WORD 
. WORD 


PC, SRAND 


RO, -(SP) 
#-7 


SConun, RO 


SHINun Ri 
1057,R0 

Rl 

#47401, R1 

RO, SLONUM 

R1’ SHINUM 


PC 
176543 
123456 


;;CALL_ THE ROUTINE 
; ; RETURN nT THE RANDOM 
+ HTN WILL BE IN 

; SHINUM, SLONUM 


rst RO ON STACK 
;PUSH R1 ON STACK 


1 BUS WITH 

::SET Rl WITH HIGH 

; SET SHIFT, COUNT 
‘SHIFT RO LEFT 


7 F-MODE WORD “A” 
/ F-MODE WORD “B” 


T RO AND 
; sROTATE ag MP aad R1 AND 


;;CHECK FOR DO 

;; CONTINUE SHIFT 
3 ADD NUMB 
; ATE 


;SAVE R1 
: {POP STACK INTO Re 
;;POP STACK INTO R1 
+ RETURN STACK INTO RO 


LOOP 
ER oo X 129 


5p RRRREEREEE EERE EER LEER EER AERA EEL ERE AES ERE EERE EEE R LER AE RELA ERE 


se ear 


G16 


POP-11/60 FPL1-E HARDWARE , DIAGNOSTIC MACY LL 30(1046) O2-SEP-77 22:41 PAGE 179 SEG 0181 
DQFPEA.P11 02-SEP-77 17:50 -INITIALIZE HFP/WFP, FPS/FEC/FEA (ZAPHFP, ZAPWFP) SEG 0201 
gui3 .SBTTL ...INITIALIZE HFP/WEP, FPS/FEC/FEA (ZAPHFP, ZAPWFP) 
9415 .* THIS ROUTINE GIVES THE FP11-E A “FPP(INIT)™ [VIA UCON] 
9416 * AND ALSO SETS: FEC= (77) 9 
9417 % FEA=(17777 
aig .% oe (da0000) FER=0,F 1D=1,FMM=0 
-% 
9420 1 AND EXITS WITH HFP ENABLED [FLAGS=1] IF CALLED VIA “ZAPHFP”, 
9421  & OR EXITS WITH HFP DISABLED [FLAGS=0] IF CALLED VIA “ZAPWFP™, 
auge i CSP/FPP CONSTANTS ARE ALSO RESTORED 
aug i CALLED BY: ZAPHFP ;DOIT, AND ENABLE HFP ON EXIT 
9426  % OR 
9427 of 
9428 :* ZAPWFP ;DOIT, AND DISABLE HFP ON EXIT 
aus ;* 
9431 031400 010046 $ZPWFP: MOV RO, -(SP) :SAVE RO 
9432 031402 o0so46 CLR -(Sp) ;FLAG<S>=0, FOR DISABLE HFP 
9433 031404 o00403 BR $ZPXFP : 
9434 031406 010046 $ZPHFP: MOV RO, -(SP) ‘SAVE RO 
aig 031410 012746 010000 MOV #Olo0000,-(SP) :FLAG<S>=1, FOR ENABLE HFP 
9437 031414 012700 oo4000 $ZPXFP: MOV #004000, RO ; DISABLE HFP, CSP INVALID, DISABLE UBRK(BM) 
3438 031420 076600 000344 MED , WFLAG ; INTO FLAGS 
9440 031424 012700 177777 MOV #177777,RO ALL ONES 
9441 031430 076600 000236 MED WFEC : (377) -> FEC 
3442 031434 1701e7 oO40000 LOFPS 040000 : WFP EXEC, FER=0, FID=1, FMM=0 
9443 031440 076600 000276 MED WFEA (177777) -> FEA 
qui 031444 076600 o00266 MED " WFPA ; (177777) -) FPA 
9446 031450 012700 o00001 MOY - #000001,R0 SELECT FPP( INIT) 
aad 031454 076600 000352 MED ,WINIT :EXEC BM INIT ROUTINE 
9449 031460 076600 000144 MED RFLAG TELA AGS -> RO 
94S0 031464 052600 BIS {SP)+.RO J ENGBLE DISABLE HFP, FLAG<S> 
aul 031466 076600 000344 MED ,WFLAG ;WRITE BACK 
9453 031472 012600 MOV me ?RESTORE RC 
9454 031474 oO00002 RTI “AND RETURN 
auce 
auee . 5 ERLE HL E LALA EK ERLE ELE EE EERE RE EERE EERE RES EEE REE EEE EERE LLES 
ai23 .SBTTL ...NORMALIZATION COUNT GENERATION SUBROUTINE (EADJ) 
9461 :* GENERATES “EADJ” VALUE OF HFPP USING RO<08:03> = AR«S9:54> 
aie ii RESULT, IN RANGE +1 ” -4, RETURNED IN RO 
ous % CALLED BY: EADJ ;EXEC SUBR RO IN /“ RO OUT 
Sue i* 
9467 031476 O1o44E SEADJ: MOV RY, -(SP) ;SAVE R3, RY 
9468 O21500 O10346 MOV R3;-(SP) : 


POP-11/6C FP1I1-E a — 
DQFPEA.P11 7:50 


Ba 


031520 
031Se2e 


031524 
031526 
031530 


031560 


031564 


031626 


02-SEP-77 1 


aes 


001773 
011406 
012603 


012604 
000002 


000400 


000000 


0 
012600 


031526 


000001 
0 


177774 


000004 
077400 


177400 
000200 


177600 


H16 


MACY11 30(1046) O2-SEP-77 22:41 PAGE 180 
..-NORMALIZATION COUNT GENERATION SUBROUTINE (EADJ) 


MOV wEADJT-2,R4 908 ER J TABLE) 
TST (R4)+ AST PREV beps VALUE 
MOV (R4)+,R3 GET BIT WORKING ON, FROM TABLE 
BEQ 10$ ‘IF ALL ZERO, DON 
BIT R3, RO TEST THIS BIT OF PATTERN 
BEQ 8S :BR IF ZERO TRY NEXT LSB 
MOV (R4) ,RO : NONZERO, Bey! QURRENT EADS VALUE 
MOV (SP)+,R3  RESTURE R3, RY 
MOV (SP)+°R4 : 
RTI :AND RETURN 

BIT OF EADJ BIT OF 

RO VALUE AR 

.WORD BITO8, +1 AR<S9>="1" 
.WORD  BITO7, PaR< 5B) =" ” 
-WORD BITOb, -1 AR<57)="1" 
“WORD BITOS,; -2 -AR<56>="1" 
“WORD BITOY, -3 j AR<S5) =" " 
“WORD BITO3,; -4 -AR<S4>="1" 


S 
:AR<59:54)="000000", NORMK OVERFLOW 


$j RRR RR RAE E EERE AE EER EL EEE EKER ERE HAE ERASER REEL RELL LER EREEE EELS 


ee ee ee ee ee ee ee Td 


.SBTTL ...FRACTION ADJUSTMENT ROUTINE (FIXFRA) 
x INSERTS, USING “EADJ" VALUE IN CURRENT EXPONENT, BITS 
+ 59: 58>’ OF FRACTION. OTHER BITS OF DATA WORD BRE ZEROED. 
¥ IN THE CASE WHEN FRAC<S59>=1. FRAC<S@> IS UNDETERMINED. 
‘ (SINCE EADJ SEES ONLY RIGHEST BIT). IN THIS CASE, FRAC<S8>=0. 
% CALLED BY: FIXF ;EXEC SUBR 
x ADOR DATA) :POINT TO HI WORD FP DATA 
& 
* EADJ SIGN —- FRAC<S9:58> 
% +1 (0) "10" [FORCE FRAC<S8>="0") 
% 0 (0) a) be 
* ELSE (0) "Oo" 
FIXFR: MOV RO, -(SP) ;SAVE RO-R1 
MOV R1’-(SP) 
MOV ay {SP} RI RI =ADDR(WORD- -A) 
MOV (R1) : RO=WORD-A 
BIT 4077400, RO *EADJ=(0) OR (1) ? 
BNE 1$ ‘BR IF NEITHER 
BIC #10377, RO :ZAP SIGN, EXP 
ROD 481707, "RO Ldn FRAC<S9:58> 
3: BIC #4C177,RO FRAC <59:58>="00" 
$: MOV RO. (R13 “STORE NEW FRAC HI WORD 


fr 


MOY (SP)+,R1 :RESTORE RO-R1 
MOY (SP)+'RO : 


SEG 0182 
SEG 0202 


POP-11/60 FP11-E ee te DIAGNOSTIC 
DOFPEA.P11 02-SEP-77 17:50 


95eS 031630 062716 000002 
e258 031634 900002 


I16 


MACY11 30(1046) 02-SEP-77 22:41 PAGE 181 SEG 0183 
..-FRACTION ADJUSTMENT ROUTINE (FIXFRA) SEG 0203 
ADD #2, (SP) ;FIX RETURN ADDRESS 
RTI ‘AND RETURN 


gp RRR ERE R ALKA E ELLE ELAR EEE EL ERE EEE EERE EEE ERE REE EERE REEL ERER 


PDP- Sop FPL1-E ee ts DIAGNOSTIC 
DOF 7:50 


PEA.P 


031636 


031656 
031660 


031676 
atte 


031720 


031722 


031744 


02-SEP-77 1 


000410 
010046 


001457 


020427 
e 


019201 


00001e 


o0001e 


000100 


000020 


MACY11_30(1046) 


J16 


O2-SEP-77 22:41 PAGE 182 


64. BIT ARITHMETIC/LOGICAL FUNCTION SUBROUTINES 

-SBTTL 64. BIT ARITHMETIC/LOGICAL FUNCTION SUBROUTINES 

5 EEE EE EE EE eae 
..64. BIT “ASHC” ROUTINE (ASH64I, ASHEYM) 


.SBTTL 
:% THIS ROUTINE oP RA ATES ON 64. 
% THE “ASHC” I N. 
% PSW CONDITION CODES ARE NOT S 
.% 
x CALLED BY: ASHEYM 
& ADDR (COUNT) 
 & ADDR (DATA) 
;* OR 
i ASHEYI 
:* COUNT 
 & ADDR (DATA) 
ta 
SASEYM: MOV RO,-(SP) 

MOV R1,-(SP) 

MOV Re, -(SP) 

MOV R3,-(SP) 

MOV R4'-(SP) 

MOV 12tSP),RO 

MOV 3(RO)+;R4 

R $ASEY4 

SASEYI: MOV RO,-(SP) 

MOV R1;-(SP) 

MOV Re; -(SP) 

MOV R3,-(SP) 

MOV R4’-(SP) 

MOV 12tsP) RO 

MOV (RO)+,R4 


$AS64: 


cs: 


6$: 


MOV (RO) ,R3 
MOV R3,-(SP) 


MOV (R3)+,RO 
MOV (R3)+-R1 
MOV (R3)+ Re 
MOV (R3),R2 
TST RY 

BMI 10$ 
BEQ 303 

+ = LEFT 
&mp RY, #64 
BLT 6S 
CLR RO 
BR 21 

SUB #16.,R4 
BLT 7g 

MOY R1,RO 
MOV R2.Ri 


WORKS 


ITS OF MEMORY DATA TO SIMULATE 
THe SAME WAY, EXCEP 


sEXEC ASHC 
s COUNT +LEFT / -RITE 
. BITS OF DATA 


;EXEC_ASHC 
:COUNT IS IN NEXT WORD 
:DATA POINTER 


SAVE RO-R4 


;POINT AT ADDR(COUNT) 
1 I seas iet 


;SAVE RO-RY 


‘POINT AT Ms COUNT 
GET R4=COUNT 


;POINT R3 AT DATA 
;SAVE RESULT PTR FOR LATER 
:GET Mo na 16. BITS 


:SHIFT LEFT >= 64. ? 

;BR IF LEFT 1.-63. BITS 
>=64. BITS 

: RESULT IS ALL ZERO 

!D0 16. BIT ASL’S FIRST 


‘16. BIT ASL 
: WITH BRUTE FORCE DATA MOVE 


Sea_0184 
SEG 0204 
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031746 
031750 


031774 


031776 


032044 
032046 
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010302 
3 


04 
000771 


020427 


000771 
005700 


000020 


177700 
000020 


000020 


000004 


MACY11 30(1046) 02-SEP-77 22:41 PAGE 183 
...64. BIT “ASHC” ROUTINE (ASHE4I, ASHBYM) 


SEG 0185 
SEQ 0205 


MOV R3, Re : 
CLR R3 : SHIFT IN ZEROS 
BR 6$ : AGAIN 
7$: ADD #16.,R4 FIX COUNT 
93: BEQ 30$ DONE WHEN COUNT=0 
ASL R3 : 
ROL R2 1. BIT ASL 
ROL RI : "ON 64. DATA BITS 
ROL RO : 
DEC RY “ADJUST COUNT 
BR 8$ AGAIN 
-=- = RITE 
103: MP RY. 8-64 SHIFT RITE >= 64. BITS ” 
BLE o¢ *BR IF >63. BIT SHIFT 
113: ADD #16. ,R4 ;DO 16. BIT ASR’S FIRST 
BGT 12$ 
MOV R2,R3 ‘16. BIT ASR WITH 
MOV RI'Re ; BRUTE FORCE DATA MOVE 
MOV RO;R1 : 
SXT RO :SHIFT IN SIGN 
BR 11 : AGAIN 
12$: SUB #16.,R4 FIX COUNT 
133:  BEQ 30$ ;DONE WHEN COUNT=0 
ASR RO 
ROR R1 rt. BIT ASR OF 
ROR R2 : 64, DATA BITS 
ROR R3 : 
INC RY ; ADJUST COUNT 
R 13% : AGAIN 
20S: TST RO sTEST BIT<15> 
SXT RO : AND PROPOGATE THROUGHOUT 
21$:  §XT RI -THE WHOLE THING 
SxT Re : 
SXT R3 : 
: DONE, STORE ANSWER 
30$: AOV (SP)+, R4 :RETRIEVE RESULT PTR 
MOV RO, (R4)+ : STORE 
MOV RL; (R4)+ > 64. 
MOV Re; (R4)+ : BITS 
MOV R32; (RY) : 
MOV (SP)+,R4 RESTORE REGISTERS 
MOV (SP)+°R3 : 
MOV (SP)+'R2 : 
MOV (SP)+'RI 
MOV (SP)+>RO : 
ADD #4, (SP) “FIX RETURN ADDRESS 
RTI AND RETURN 


5p AREA AEE RE EKER E EEE EE AEE REEL EEE ERE ER AEE LAE E RAE R ERE 
-SBTTL ...64%. BIT “SUB” ROUTINE (SUBE4M) 


Li6 


POP=11/60 FP11-E HARDWARE DIAGNOSTIC ACY 1 30(1046) 02-SEP-77 22:41 PAGE 184 SEG 9186 
DOFPEA.P11  O2-SEP-77 17:50 ..64. BIT “SUB” ROUTINE (SUBB4M) SEG H206 

9642 + THIS ROUTINE OPERATES ON 64. BITS OF MEMORY DATA TO SIMULATE 

9643 x THE "SUB" INSTRUCTION. WORKS THE SAME WAY, EXCEPT THE 

ab44 i PSW CONDITION CODES ARE NOT SET. 

9646 x CALLED BY: SUBE4M sEXEC SUB 

9647 & ADDR( SRC) SOURCE DATA ADDR 

9648  % ADDR (DST) ‘DESTINATION DATA ADDR 

aec0 3 

96 2112 01004 $SBEYM: MOV RO, -(SP) ;SAVE RO-R1 

apes 835146 010146 MOV Ri’ -(SP) 

9653 032116 016601 o00004 MOV 4(SP) Ri POINT AT ADDR(SRC) 

9654 O3el22 012100 MOV (R1)+°RO :POINT RO AT SRC DATA 

ab58 032124 011101 MOV (R1),R1 -POINT R1 AT DST DATA 

9657 032126 062700 ocoods ADD #6, RO ($3) 

9658 032132 062701 000006 ADD #6 : [D3] 

9659 032136 161011 SUB (RO), (RL) :03=(D3)-(53) 

9660 032140 0056 Sec -(R1} :De=(D2)-(C) 

9661 O32142 005641 SBC -(R1) *D1=(D1)-(C) 

9662 032144 005641 SBC -(R1) :DO=(D0)-(C) 

9663 032146 062701 oo0004 ADD #4, R1 : [D2] 

9664 032152 164011 SUB -(RO), (R1) ‘D2=(D2)-(S2) 

9665 032154 OOS641 Sec -(R1) :D1=(D1)-(C) 

9666 032156 005641 SBC -(R1) :DO0=(D0)-(C) 

9667 032160 062701 ooD002 ADD #2,R1 - [Di] 

9668 032164 164011 SUB -(RO), (R1) *D1=(D1)-(S1) 

9669 032166 005641 SBC -(R1) :DO=(D0)-(C) 

3670 032170 164011 SUB -(RO), (R1) :DO=(00)-(S0) 

9672 : DONE, RESTORE REGISTERS AND RETURN 

9673 032172 012601 hov (SP)+,R1 ;RESTORE RO-Rl 

9674 032174 012600 MOV (SP)+/RO 

9675 032176 062716 oO0004 ADD #4, (SP) FIX RETURN ADDRESS 

9676 O32e202 o00002 RTI :AND RETU 

3078 

on 5p REE EERE EEE EERE EERE EE EEE EEE EER EE EERE RE HEE REE E ER REE 

2681 -SBTTL ...MULTIPLE WORD COMPARISON ROUTINES (CMP64M, CMP32M, CMPXXM) 

9683 :% THESE ROUTINES COMPARE 2 MULTIPLE WORD VALUES ON AN 

9684  # EQUAL/NOTEQUAL BASIS, SETTING THE CONDITION CODES TO 

3685 i REFLECT THE RESULT. 

9687 x CALLED BY: CMPx#x : COMPARE 

9688 tk ADDR(SRC) 1ST OPERAND 

9689 ‘ & ADDR (DST) :2ND_OPERAND 

9690 tx BEQ/BNE XXX TEST RESULT 

apa i 

9693 032204 113737 002610 002624 SCMPWD: MOVB  $FPS,FPLENF :GSFPS-FD SPECIFIES 2/4 WORDS 

9694 032212 O0040 SCMPX : 

9695 032214 105037 o02624 SCMP2W: CLRB §-FPLENF :FORCE FD=0 

9696 O32220 O0040 R 


96 SCMPX ; 
9697 O32222 112737 177777 OC2b24 SCMPYW: MOVB #-1,FPLENF ;FORCE FD=1 


M 


otal FPLI-E Ser ay DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 185 SEG 0187 


PEA.P11  Oe-SEP-77 17:50 ...MULTIPLE WORD COMPARISON ROUTINES (CMP64M, CMP32M, CMPXxM) SEQ 9207 
9698 
9699 032230 010046 SCMPX: MOV RO, -(SP) SAVE RO, Rl 
3700 032232 010146 MOV R1;-(SP) : 
9702 032234 016600 o00004 MOV 4(SP),RO RETURN PC 
9703 032240 012001 MOV (RO)+’R1 ‘ADDR (SRC) 
3704 032242 011000 MOV (RO) ,RO : ADDR( DST) 
3706 032244 042766 000017 oD0006 BIC #17,6(SP) ZAP RETURN CC FOR 2=0 
9708 032252 022021 CMP (RO)+, (RL)+ : WORD-A 
9709 032254 001014 BNE 10$ ;BR IF DIFF 
9710 032256 O22021 CMP (RO)+, (R1)+ 
711 032260 001012 BNE 10$ ‘BR IF DIFF 
9713 032262 105737 002624 TSTB = FPLENF sF(=0) OR D(=1) MODE ? 
3714 032266 100004 BPL 9 ‘BR IF F-MODE 
9716 032270 O22021 CMP (RO)+, (R1)+ : WORD-C 
9717 O32e72 001005 BNE 10$ BR IF DIFF 
9718 032274 021011 CMP (RO), (RL) : WORD- 
$713 032276 001003 BNE 10$ BR IF DIFF 
9721 932300 O0S2766 O00004 o00006 9s: BIS #4, 6(SP) -SET Z=1 FOR EQUAL 
9722 032306 012601 10$: MOV (SP)+,R1 ‘RESTORE RO, Rl 
9723 032310 012600 MOV (5P)+'RO : 
9724 032312 062716 oooo04 apn #4, (SP) FIX RETURN ADDRESS 
9725 03e316 o00002 RTI AND RETURN 





5 | RRRRARALAL ELAR ERE RARE REE ERE LER ALLELE EAE RE RAR EEL ELE LAR AAAALER 


PDP- Le FP11-E HARDWARE DIAGNOSTIC 
DOFPEA.P11 02-SEP-77 17:50 


032460 
032464 


37 
37 


013746 
012737 


002623 
001262 


001002 


032724 
040000 


000004 
032504 


002636 
003000 


146600 


000004 


MACY11 30(1046)_ Qe-SEP-77 22:41 PAGE 18€ 
--SYSMAC SUPPORT ROUTINES-- 


.SBTTL --SYSMAC SUPPORT ROUTINES-- 
; 5 RARER EERE EEG EERE EKER REE ERR RL REEL ERE EERE REESE 
.SBTTL SCOPE HANDLER ROUTINE 

© LERLKKKKEKELA AEE S SELES RARER AAR R AALS RRA KARL AAA AAA RA AALS LS 
tATHIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL 


INCREMENT 
;#AND LOAD THE TEST NUMBER (STSTNM ) INTO THE DISPLAY REG. (DISPLAY<15:0>) 
:*THE SWITCH sell yo PROVIDED BY THis ROUTINE ARE: 


. SW14=1 OP ON TES 

;*SW11=1 INHIBIT ITERATIONS 

; *SWO9=1 LOOP 

; — LOOP ON TEST IN “SLPTST” 
;% SCOPE ; ;SCOPE=I0T 

g 


COPE: 

kink 4 td al cataahae M AG GMA GLEE GS a laa he 
C LPTI ;DISABLE TIGHT LOOP SWITCH 

LLL add ddd 

CLRB UBTPOK G 


-CLEAR BM UBRK TRAP OK FL 
cP *CLEAR BM UBRK ESCAPE ADDR 
MED RFLAG GET FLAGS 
BIC #BIT1S,RO :ZAP_UBRK FL 
ME WRITE FLAGS 


SSLLIITLLTTIATILALL TATA LASPTLAAT TATA TALL AL ILA AAT AAAS LAA LAAT 
CLR FPESCP ‘CLEAR a4 ~ _ ADDRESS 


CLRB_ _—«FPTPOK 

CT AAAAAA Edad hh ddddddddddh ELL bh ddd 
CLRB OWFLAG LE 
CLR DWESCP 


CLEAR LINE CLOCK E RESS 
CLR DWLOPC ;CLEAR LINE CLOCK LAST OLD PC 
CLR DWLOOP pd OOP/HU 


DWOLOP RESE 

MOV #DWSCNT,DWCNTR ;RESET MATCH COUNTER TO Sere T 

M WOWSCNT;DWICNT ;RESET MASTER MATCH COUN 

Py I LLL 
TB NO ;ABLE_TO EXEC FP ? 


BEQ 205 BR IF NOT 
MOV SFPBRK,R3 : IF OK, CET HFP UBRK ADDR INTO R3 
LOUB ; AND THEN INTO HFP 


LLL 
;GO TO ERROR ROUTINE IF RETURN PC LESS THAN 1002 
ij OTHERMISE CONTINUE 


(SP), #1002 4 sere Te TRAP_OR_INTERRRUPT 
BHI ;;ARE TRAPPED HERE VIA IOT 
JMP SERROR ;;GO PROCESS UNEXPECTED TRAP 
i$: eit #BIT14,dSWR teat ty ge TEST? 


éxTsT TR: BR 6$ ; IF RUNNING ON THE "XOR™ Mia CHANGE 


t i THIS INSTRUCTION TO A “NOP” (NOP=240) 
MOV DHERRVEC, -(SP) AVE THE CONTENTS OF THE ERROR VECTOR 
MOY #5, JHERRVEC CET FOR TIMEOUT 


SEG 0188 


SEQ 





0208 
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Sade 


9795 


Senne ceeasees 


recfechestechestestestestespes 
DWOVTSMN£WM-oO 


9823 


jisisals 


032472 


005737 
012637 


oG000e 
000626 
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177060 
000004 


ooo004 


001220 


146532 
O0lele 


001214 
146474 
001220 


146442 


001216 


001216 
001342 


001362 


001230 
146342 


MACY11 30(1046) 


COl 


ad 22:41 PAGE 187 


SCOPE HANDLER ROUTI 


2s: TST 


73: 1d 
4§: CLR 


3$: BIT 


1$: MOV 
SSVLAD: 


SOVER: 


R 
SMXCNT: 400. 


98177060 
(SP)+, J#ERRVEC 
SSVLAD 

(SP)+, (SP)+ 
{SP)+,  JKERRVEC 


3; IME OUT_ON XOR? 
3 RESTORE THE Cones VECTOR 
GO TO THE NEXT TEST 
+ EAR T TACK ee A TIME OUT 
; }RESTORE ERR R VECTOR 
;LOOP ON THE PRESENT TEST 


CODE FOR THE XOR’ tESTERSsees 
#BITO8, SUR 


PS cant 
SERFLG 

3$ 
ns 
#81T09, JSWR 
SLPERR, SLPADR 
$0 


1 

eGIT11, aSWR 

dBass 

1$ 

SICNT 

STIMES, SICNT 

SOVER 

#1, SICNT 

SMXCNT, STIMES 

SISTNN STESTN 
, SLPADR 


(SP) 
(SP)’ S$LPERR 
SES SCOPE 


Stetnn aDISPLAY | 


SLPADR, (SP) 


;;LOOP_ON SPEC. TEST? 
-BR IF NO 

5 j0N THE RIGHi TEST? 

HAS AN ERROR OCCURRED? 

;;BR IF_NO 

::MAX. ERRORS FOR THIS TEST OCCURRED? 

::LOOP ON ERROR? 

;;BR_IF NO 

::SET LOOP ADDRESS TO LAST SCOPE 

; ;ZERO_ THE ERROR FLAG 

;}CLEAR THE NUMBER OF ITERATIONS TO MAKE 

APE TO THE NEXT TEST 

jsINMIBIT ITERATIONS? 

oe RST PASS OF PROGRAM 

33 INHIBIT ITERATIONS 

:: INCREMENT I TERATION COUNT 

R OF ITERATIONS MADE 


SO SPLAY” TEST 
;;FUDGE RETURN ADDRESS 


;;FIXES P 
;;MAX. NUMBER OF ITERATIONS 


5 RRR KE KEKE RE KER ELE LEER EEE HELE R ARAL ARERR LER E EEE E EEE EEL ELEES 


.SBTTL ERROR HANDLER ROUTINE 
5 Se SESE SESE AE SESE SESE EE SEE SESE ME SEE EE SE SEE SE HE HEHEHE HEE HEH HEHE HERE EEE EE EERE RSE 


t ETHIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR 
R pren y NUMB 


; #SAVE i ERRO 


COUNT, 


ER AND THE ADDRESS OF THE ERROR CALL 


*#AND GO TO STYPERR 


ON ER 
jxTHE Bw wuss vies BY THIS ROUTINE ARE: 
INHIBIT aa TYPEOUTS 


BELL ON 


SEG 0189 
SEQ 0209 
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= ae e Re 8 
N = 


oron 
£ 
Oo 
ho 


13746 
Oe 


004737 
104401 


122737 
001007 
113737 


033422 
001353 


000001 
001226 


002762 


146244 
146234 


001 
00 
14 


232 
1226 
6174 


001232 
001232 


000040 


020120 


001376 
033236 
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ERROR HANDLER ROU 


O2-SEP-77 22:41 PAGE 188 
TINE 


; *SWO9=1 LOOP ON ERROR 
: ERROR N ; sERROR=EMT AND N=ERROR ITEM NUMBER 
SERROR: 
ee eee co Te PLAY RO 
MOV R1,EREGI : Ri 
MOV Re, EREG2 : R2 
MOV R3,EREGS : R3 
MOV R4; EREGY : RY 
MOV RS; EREGS : RS 
HOV Rb, ERE GE GET R6(SP) BEFORE TRAP 
MOV (SP), EREG7 *PC -> ERROR CALL 
7$: INC SERFLG SET THE ERROR FLAG 
BEQ 7§ :DON’T LET THE FLAG GO TO ZERO 
MOV STSTNM, DISPLAY ;;DISPLAY TEST NUMBER 
BIT #BIT10, aSWR BELL ON ERROR? 
Bree Soe ONG BELL 
1S: INC ERTTL COUNT THE NUMBER OF ERRORS 
Nov (SP) SERRPC ::GET ADDRESS OF ERROR INSTRUCTION 
MOVB  aSERRPC,SITEMB ;;STRIP_AND SAVE THE ERROR ITEM CODE 
I aes pe 
ce tee,enoge TE ReTVEN PC Less Tren 1008 
; ;PROCESS UNEXPECTED TRAP OR INTERRUPT 
MOV 4(SP),SERRPC  ;;GET PC AT TIME OF FALSE TRAP 
Pe. Se gERRPC + UE HEADER 
MOV $ERRPC, -(SP) SAVE SERRPC FOR TYPEQUT 
Typoc sa ::G0 TYPE--OCTAL ASCII(ALL DIGITS) 
SUE #4, (SP) oc ;;GET FALSE TRAP VECTOR ADDR 
MOV SERRPC,-(SP)  ;;SAVE SERRPC FOR TYPEOUT 
Typoc nae ::G0 TYPE--OCTAL ASCII(ALL DIGITS) 
CHP 1SB)+, (SP)+ :;POP FALSE TRAP VECTOR PC&ADDR 
10$: ASCIZ <200>’PC= ’ 
115: ASCIZ ’ UNEXPECTED TRAP TO ° 
spe EVEN 
; ISR PC, STYPERR GO TO USER ERROR ROUTINE 
20: , 
CMPB = #APTENV,SENV —s; ;RUNNING IN APT MODE 
BNE NO, SKIP APT ERROR REPORT 
MOVB  S$ITEMB,21$ ::SET ITEM NUMBER AS ERROR NUMBER 


SEG 9190 
SEQ 0210 


at FPLI-E oa — = 
DOF 02-SEP-77 17:50 


acnal z 


Seenaens 


SESS S825833 
OnNOUW£WwUeO 


So 


033420 
033420 


033422 


004737 


105737 
001003 
012737 


o0000e 


034342 


146006 


001000 


001e2e 
000040 


000377 
000144 


000344 
000020 
040000 
000344 
001262 


001344 
001344 
030464 


o0264S 
000100 


MACY11 30( 1046) 
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SEG 0191 
SEQ 0211 


ISR PC, SATYY ;;REPORT FATAL ERROR TO APT 
21S: -BYTE O 
"BYTE O 
223: BR 225 ; APT ERROR LOOP 
2s: TST aSWR ‘HALT ON ERROR 
BPL 3$ $1 SKIP IF CONTINUE 
HALT “HALT ON 
145774 3S: BIT #BIT09, ISWR :;LOOP ON ERROR SWITCH SET? 
4 g 
MOV SLPERR, (SP) ; {FUDGE RETURN FOR LOOPING 
145760 BIT #SWOS, ISWR ; TIGHT LOOP SELECTED ? 
002645 nove 4377 LPTITE ives SET  ouITCH 
MED LAG :SAVE OLD/EXISTING FLAGS 
MOV Ag. -¢SP) ON THE STACK 
CLR ‘FLAGS FOR WFP xVALID 
MED WFLAG INTO FLAG<S:4 
STFPS RO :GET OLD F 
BIC #BITO4, RO *SET FMM=0 (NO UBRK JAMS, PLEASE) 
BIS #BIT14;RO SET FID=1 (NO FP TRAPS, PLEASE) 
LDFPS RESTORE FPS 
MOV (SP)+, RO RESTORE PREVIOUS FLAGS 
MED WFLAG *FROM STACK 
MOV {SP) RO ; 
MOV R3, (SP) R3 
MOV $FPBRK,R3 :GET UBRK DOR, FOR SYNC PULSE 
LDUB INTO HFP_UBRK 
MOV (SP)+,R3 ORE R3 
4S: TST SESCAPE CHECK FOR AN ESCAPE ADDRESS 
BEQ B ;;BR_IF NONE 
. MOV SESCAPE, (SP) ::FUDGE RETURN ADDRESS FOR ESCAPE 
oooo42 CMP #SENDAD,3#42  § ;;ACT-11 AUTO-ACCEPT? 
BNE 6S ::BRANCH IF NO 
Es HALT s8 
TSTB = LPTITE sONLY IF NO TIGHT-LOOP SELECTED, THEN: 
BNE 13$ ?INTR ENABLE LINE CLOCK 
177546 oe MOV WBIT6,DWLILC 
RTI ? RETURN 


55 HERE IE HEHE REIEIEESEEME R EEE EEE HE EE EEE 
.SBTTL ERROR MESSAGE TYPEOUT ROUTINE (MODIFIED SYSMAC) 


;*THIS ROUTINE USES THE “ITEM CONTROL BYTE” (SITEMB) TO ie WHICH 
RROR BE REPORTED. IT Me eet on S, FROM THE “ERROR TABLE”, 

t= (SERRTB) THE ERROR MESSAGE, DATA HEAD AND DATA VALUES TO PRINT. 

:*THIS ROUTINE ALWAYS PRINTS STESTN AND  SERRPC AS THE FIRST TWO DATA 

-¥ELEMENTS (WITH APPROPRIATE HEADERS). 


STYPERR: 





FOL 
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9953 033422 01004 MOV RO, -(SP) ;SAVE RO 

9954 033424 010146 MOV R1,-(SP) ;SAVE Ri 

9955 033426 005000 CLR RO’ ;PICKUP ITEM INDEX 

3356 3430 153700 O01226 BISB a#SITEMB,RO 

9957 033434 001004 BNE 1$ IF ITEM NUMBER FROM ERROR 0, 
9958 ‘JUST TYPE PC OF ERROR 
9959 033436 013746 001232 MOV SERRPC,-(SP) | GET ERROR PC FOR TYPEOUT 
9960 033442 1o44ge TyPoc — ‘TYP OCTAL, ALL DIGITS 
goes Beadte BbOdr8 is: Bec AB EM TUST 1-N Tu O-NM 

9963 033450 00 ASL RO ‘ADJUST ERROR # FOR. TABLE INDEX 
9364 00 ASL RO ; OF 8. BYTES/ENTRY 

Sock eM Be ee 300 001406 ABD RSERRTB RO FORM TABLE PTR 

996 Pesup 012037 033472 MOV (RO)+,2$ ‘PICKUP "ERROR NESSAGE™ PTR 

001404 BEQ -SKIP TYPEOUT IF NULL 

9969 033470 104401 TYPE ‘TYPE "ERROR MESSAGE 

; 03347e 000000 2s: .WORD 0 "ERROR MESSAGE” PTR HERE 
9971 033474 104401 001353 TYPE  ,S$CRLF “CR & LF 

9972 033500 104401 033654 3S: TYPE 11$ -"TEST # ERR PC" HEADER 
9973 033504 012037 033514 MOV tRO)+, 4S :PICKUP “DATA HEADER” PTR 
9974 033510 001402 BEQ S$ SSKIP TYPEOUT IF NULL 

9975 033512 104401 TYPE ‘TYPE “DA ; 

9976 033514 000000 4g: .WORD O "DATA HEADER” PTR HERE 
9977 033516 104401 001353 cs: TYPE SCRLF ; LF 

9978 033522 017746 000120 MOV 38S, -(SP) ($TESTN) 

9979 104402 TYPOC ; OCTAL W/ LEADING ZEROS 
9980 30 104401 033652 TYPE 10$ :<HT) 

9981 033534 017746 000110 MOV 39, -(SP) : (SERRPC) 

9 O33540 104402 TYPOC j OCTAL W/ LEADING ZEROS 

9 3542 104401 033652 TYPE 10$ ?<HT> 

9984 033546 012001 MOV ({RO)+,R1 “PICKUP “DATA TABLE” PTR 
9985 033550 001407 BEQ 75 ‘EXIT IF NULL 

9986 033552 013146 6$: MOV a(R1)+,-(SP) ‘SAVE ... FOR TYPEOUT 

9987 033554 104402 TYPOC TYPE OCTAL, ALL DIGITS 
9988 033556 005711 TST (R1) ‘ANOTHER NUMBER ? 

9989 033560 001403 BEQ 75 1 EXIT 

9990 033562 104401 033652 TYPE 10$ TAB BETWEEN ELEMENTS 

9991 033566 000771 BR 6$ ‘LOOP ON DATA TABLE VECTOR 
9992 033570 104401 001353 7$: TYPE SCRLF :CR & LF 

9993 033574 011000 MOV RO), RO GET OPERAND PTR 

9994 033576 001420 BEQ 125 ‘IF ZERO, SKIP IT 

9995 033600 012001 17$: MOV (RO)+,R1 sPOINT | TO. MESSAGE 

9996 033602 OO1416 BEQ 128 *DONE IF ZERO 

9997 033604 010137 033612 MOV RI, 14S :FOR THPEOHT 

9998 033610 104401 TYPE “ASCII TYPER 

9999 033612 000000 14S: .WORD O *FROM HERE 
10000 033614 012001 MOV (RO)+,R1 :POINT TO DATA 
10001 033616 OO1406 BEQ 15$ DONE IF ZERO 
10002 033620 010137 033630 MOV R1, 16$ FOR TYPEOUT 
10003 033624 004537 033674 JSR RS? TYPMAC ‘FLT PT TYPER 
10004 032630 000000 16S: WORD O FROM HERE 
10005 033632 000762 BR ;NEXT 
10006 033634 104401 001353 1S$: TYPE SCRLF A CR/LF 
10007 033640 012601 1e$: MOV {SP)+,R1 RESTORE R1 
10008 033642 012600 MOV (SP)+°RO RESTORE RO 


GOl 
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10009 033644 000207 RTS ; RETURN 
10010 033646 001362 8: . WORD STESTN : 
10011 033650 001232 9$: “WORD SERRPC : 
10012 033652 000011 10$: “ASCIZ <11> i<HT> 
10013 033654 042524 052123 o214sS 115: “ASCIZ “TEST-# ERR-PC 
10014 033662 O42411 OSil22 oso0055 
10015 033670 o04s03 000 
10016 033674 EVEN 
iis 
ie 53 KEKKELERK KEKE KEES SEHK L EKER EKER KEE ELLA RAL E REALL ALLAAH LEAKE KEE 
10021 .SBTTL FLOATING POINT DATA TYPEOUT ROUTINE 
058 . 
10024 1% THIS ROUTINE TYPES OUT FLOATING POINT DATA (F OR D MODES) 
10026 i IN THE FOLLOWING FORMAT: 
10027 :% IF SWO7=1: SEEEFF.FFFFFF.FFFFFF.FFFFFF [D-MODE } 
10028 & SEEEFF . FFFFFF (F-MODE ] 

: oa 
0030 :% IF SWO7=0: S/EEE/FFF.FFFFFF.FFFFFF.FFFFFF [D-MODE) 
10031 & S/EEE/FFF .FFFFFF [F-MODE] 

: % 
10033 x MODE IS DETERMINED BY BIT<O7> OF “FPLENF™: 
10034  % 1=D-MODE (4 WORDS) 
0035 1% O=F-MODE (2 WORDS) ~. 
10036 5% 
10037 tk CALLED BY: JSR RS, TYPMAC 
10038 x ADDR(DATA)’ 
10039 * 
0040 
10041 033674 O10046 TYPMAC: MOV RO,-(SP) ;SAVE RO 
10042 033676 012500 MOV (RS)+,RO GET ADDR(DATA), BUMP RETURN 
10044 033700 104401 003234 TYPE ;START WITH A_TAB 
1004S 033704 O12046 MOV thos, -(SP) :WORD-A ONTO STACK FOR TYPEOQUT 
10046 033706 032777 oO0200 145340 BIT #SWO7, ISWR :CHECK TYPEOUT 
10047 033714 o01402 BEQ 10$ :BR IF = 0, Sy EEE EFF MODE 
10049 033716 104402 TYPOC ;MODE=1, SEEEFF 16. BIT MODE 
19080 033720 oo0425 BR 20% } 
10052 ;MODE=1, S/EEE/FFF MODE 
10053 033722 ODb116 10S: ROL (SP) ‘GET SIGN 
10054 633724 006116 ROL (SP) : IN BITCO 
100SS 033726 042716 177776 BIC #tC1, (SP) ‘ONLY SIGN 
10056 033732 104403 O00401 TYPOS , 401 1 DIGIT. 
10057 033736 104401 002240 TYPE /$SL ‘phan 
10058 033742 G14O46 MOV ~(RO),-(SP) ‘RETRIEVE WORD-A AGAIN 
10059 033744 316 ASL (SP) :EXP IN UPPER BYTE 

033746 105016 CLRB =s-« (SP?) ZAP OT 
033750 000316 SWAB. —s-« (SP?) -NOW IN LOWER BYTE 

10062 033752 104403 ooc403 TYPOS 403 s EXPONENT, 3 OCTAL 
10063 033756 104401 003240 TYPE 


$SL 
10064 033762 012046 MOV (RO)+,-(SP) RETRIEVE WORD-A AGAIN 


noreeh Br FPLI-E er iy DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 192 SEQ 0194 
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10065 033764 042716 177600 BIC #0177, (SP) ;ZAP SIGN, EXP 

ines 033770 104403 000403 TYPOS ,403 : FRACTION- -UPPER, 3 OCTAL 

10068 033774 104401 003236 20S: TYPE gNT -— 

10063 034000 012046 MOV tRO)+,-(SP) : WORD-B 

He 03400e° 104402 TYPOC °6 OCTAL 

10072 034004 105737 002624 TSTB FPLEN- ;F(=0) OR D(=1) MODE ? 

10073 HE 10U010 BPL 215 ;BR., IF F-MODE 

10074 Ole 104401 003236 TYPE SDT 

10075 O34016 012046 MOV tRO)+,-(SP) WOR D-C 

10076 O34020 104402 TYPOC :6 OCTAL 

10077 O3402e 104401 003236 TYPE SOT 

10078 034026 011046 MOV tRO),-(SP) ;WORD=D 

pe 034030 104402 TYPOC 76 OCTAL 

10081 O34032 104401 001353 els: TYPE SCRLF ;END THE LINE 

10082 034036 012600 MOV (SP)+,RO : RESTORE Ro 

10083 O3404O0 ocde0s RTS RS : AND RETURN 

tooee 

ine 5 HHH HEHEHE HIER EEE 

ies .SBTTL TYPE ROUTINE 

10090 : [penueoudpenennanpunenssensrentiusrsressesoetersneustzeursuese ae 

10091  ROUTI TINE TO TYPE ASCIZ MESSAGE. wor ee Pe at aad | WITH 

1009e ; #THE ROUTINE WILL eg A NUMBER 0 ML one CTERS AFTER an LINE FEED. 

10093 **NOTEL: SNULL CONTAINS THE Sr aRAE ER *G BE USED AS THES FILLER CHARACTER. 

10094 : NOTE2: $FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 

ie ao $FILLC CONTAINS THE CHARACTER TO FILL AFTER. 

10097 *¥CALL: 

10098 #1) USING A TRAP INSTRUCTION 

10099 :* TYPE ,MESADR ;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 

10100 :*0R 

toe i. MESAOR 

;* 

it i 

10105 O34042 105737 001277 $TYPE: TSTB STPFLG 31S Te A TERMINAL? 

101068 O3404%6 100002 BPL 1$ ;BR 

10107 034050 000000 HALT ; HALT HERE IF NO TERMINAL 

10108 O340Se 000430 BR 3$ AV 

10109 034054 O1004%6 1$: MOV RO,-(SP) +: SAVE RO 

10110 034056 017600 000002 MOV detSP),RO biel ADDRESS Ad eoree STRING 

10111 O34062 122737 000001 001376 CMPB #APTENY, SENV ;;RUNNING IN APT MUDE 

10112 034070 001011 BNE 62e$ 3 3NO GO CHECK FOR MPT CONSOLE 

10113 0O34072 132737 000100 001377 BITB #APTSPOOL,SENVM ; : SPOOL MESSAGE TO APT 

10114 034100 001405 BEG 62S ::NO GO CHECK FOR CONSOLE 

1011S 034102 010037 034112 MOV RO,61$ :: SETUP MESSAGE ppORESS FOR APT 

10116 034106 004737 034332 JSR PC, SATY3 :: SPO OL MESSAGE TO A 

10117 O3411le o00000 61S: -WORD O MESSAGE ADDRESS 

10118 034114 132737 OO0040 001377 6e$: BITB #APTCSUP , SENVM ier ep SUPPRESSED 

10119 O34l2e2 001003 BNE 60$ ;YES,SKIP T OUT 

10120 034124 112046 2s: MOVB (RO)+,-(SP) : PUSH RRRACTER TO BE TYPED ONTO STACK 


an 

Co 
-O 
a 


—- De 
vu 


~u 


034 
fe 
034 
034 
034 
034 
034 
034 
034 
034 
0341 


SERHSELEFOSLZRER 


oo00 
WWUaw 
SELLS 
Rete te 
“No 
Mot 


oo000e 
000011 
000200 


034320 


034254 
001276 


001274 
000001 


0342S4 
034320 


000040 
034254 
000007 


145010 


o0000e 
000015 


034320 
000012 
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034320 


145002 
000002 


o0000e 


MACY11 ae 
TYPE ROUTINE 


(SP)+ 
60S: (SP) + RO 
3$: A 2, (SP) 


4g: wHT, (SP) 
#CRLF, (SP) 
(SP)+ 
SCHARCNT 
2$ 
PC. STYPEC 
SFILLC, (SP)+ 
SNULL , -(SP) 
1(SP) 
b$ 
PC, STYPEC 
SCHARCNT 
sHORIZONTAL TAP °ROCESSOR 
8S: 
9$: IS Fo, stipe 
B #7, SCHARCN™ 
(SP)+ 
BR 2$ 
$TYPEC: aSTPS 
BP $TYPEC 
2(SP), J$TPB 
acR, 2tsp) 
SCHARCNT 
BR STYPEX 
1S: #LF.2(SP) 
BE $TYPEX 


INCB (PC)+ 
SCHARCNT: . WORD 
$TYPEX: RTS PC 


02-SEP-77 22:41 PAGE 193 


;;BR IF IT ISN’T THE TERMINATOR 

ii TF TERMINATOR POP IT OFF THE STACK 
; RESTORE 

:;ADJUST RETURN PC 


BRANCH IF <HT> 
;;BRANCH IF NOT <CRLF> 


;;POP_ <CR><LF> EQUIV 
;; TYPE A CR AND LF 


ae CHARACTER COUNT 
;GET 22.4 CHARACTE 
::G0 TYPE THIS CHARACTER 
3;1S IT TIME _FOR ae CHARS. ? 
;;IF_NO GO GET NEXT CHAR. 
5 sel # OF FILLER CHARS. NEEDED 
;;AND THE NULL CHAR. 
3 3D0ES A NULL NEED TO BE TYPED? 
;BR IF NO--GO POP THE NULL OFF OF STACK 
:3G0 TYPE A NULL 
3 5D0 NOT COUNT AS A COUNT 
; LOOP 


3; REPLACE TAB WITH SPACE 
; TYPE A SPACE 
; ; BRANCH IF NOT AT 
TOP 


; ; POP or. OFF STACK 
;GET_NEXT CHARACTER 
WAIT UNTIL PRINTER IS READY 


;;LOAD CHAR TO BE TYPED INTO DATA REG. 
i315 pe Bes A CARRIAGE RETURN? 


;;YES--CLEAR CHARACTER COUNT 


X 
5515, er ve A LINE FEED? 
+ CUNT OTHE CHA RACTER 

;; CHARACTER COUNT STORAGE 


fp RRMA EARLE REALE EE EERE EEE EAE LEAL EER A EE AEE EEL ERLE LEAL ERES 


-SBTTL APT COMMUNICATIONS ROUTINE 


lad ebb tedet-+-+-- lh —-h b-bd -}-t- batalla 
poooo1 034570 $ATy1: Move #1,$ TO REPORT FATAL ERROR 
000001 O34566 $ATY3: MOVB #1,$MFLG 50 TYPE A MESSAGE 


pa 
eS 
26 
27 
28 
29 
30 
cf 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
1 
ee 
53 
Su 
os 
56 
57 
58 
e5 
60 
61 
be 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 


034324 
034332 


112737 
112737 


SNSIN 
Tutu 





83 
= 


ee eee 
Ia tetetetetntetotetotatatatatototetatatotetetes 
Hibrint ntetew tet attiy tat tted efits pet tt btmt ied fee 


aYatatatatatatata 
SRRE 


oO 
fu 
bb be 


forurorofororororare 


bs bb Be he bs RO bh he he 


eB 
2 


10225 
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034340 000403 BR SATYC 
Ga4a42 112737 000001 034570 saTy4: MOVB  #1,SFFLG ;;TO ONLY REPORT FATAL ERROR 
034350 010046 MOV RO,-(SP) ; 5 PUSH RO ON STACK 
034352 010146 MOV R1’-(SP) PUSH R1_ON STACK 
034354 105737 O34S66 TSTB = SMFLG ;;SHOULD TYPE A MESSAGE? 
034360 001450 BEQ S$ 
034362 122737 000001 001376 CMPB =: BAPTENV, SENV j OPERATING UNDER APT? 
034370 001031 BNE :: IF NOT: 
034372 132737 000100 001377 BITB § #APTSPOOL, SENVM ;§ SHOULD SPOOL MESSAGES? 
034400 001425 BEQ $ *: IF NOT: 
034402 017600 oo0004 MOV a4 (SP) RO +: GET MESSAGE ADDR. 
034406 062766 000002 Oo00004 ADD (SP) * BU TURN ADDR. 
034414 005737 001356 1S: TST saéctyPe ;SEE IF ‘AONE W7 LAST XMISSION? 
034420 001375 BNE 1$ ::IF NOT: WAIT 
O34422 010037 001372 MOV RO, SMSGAD ::PUT ADDR IN MAILBOX 
034426 105720 2S: TSTB ss CRO) + -:FIND END OF MESSAGE 
034430 001376 BNE 2$ 
034432 163700 001372 SUB SMSGAD , RO ;;SUB START OF MESSAGE 
034436 0062 ASR RO ::GET MESSAGE LNGTH IN WORDS 
os4440 010037 001374 MOV RO, SMSGLGT ::PUT LENGTH IN MAILBOX 
anna Ole 7 000004 001356 NOV 4, ’ SMSGTYPE :: TELL APT TO TAKE MSG. 
034454 017637 O00004 O34S00 35: MOV D4(SP) 4S ;;PUT MSG ADDR IN JSR LINKAGE 
034462 062766 000002 O00004 ADD #2, 4(SP) UMP RETURN ADDRESS 
034470 013746 177776 MOV 17?776,-(SP)  ;;PUSH 135776 ON STACK 
034474 004737 ‘O34042 JSR PC, STYPE :CALL TYPE MACRO 
34800 ooo000 48: -WORD =O 
034502 105737 034570 10$: STB  SFFLG ;;SHOULD REPORT FATAL ERROR? 
y 001416 EQ 125 :IF B 
510 005737 001376 TST SENV {| RUNNING UNDER APT? 

034514 001413 BEQ 123 ‘I 
034516 005737 001356 11$: TST SMSGTYPE +P TNTSHED LAST MESSAGE? 
034522 001375 BNE 115 ::IF NOT: WAIT 
034524 017637 OO0004 001360 MOV D4(SP),SFATAL 3:GETE 
034532 062766 000002 O00004 ADD #2, 4(SP) -BUMP RETURN ADDR. 
034540 005237 001356 INC SMSGTYPE ;; TELL abt TO TAKE ERROR 
034544 105037 034570 123:  CLRB  SFFLG ;;CLEAR FATAL FLAG 
034550 105037 034567 CLRB = SLFLG CLEAR LOG FLAG 
034554 105037 034566 CLRB © SMFLG j 5 CLEAR MESSAGE FLAG 
034560 012601 MOV (SP)+,R1 POP STACK INTO R1 
034562 012600 MOV (SP)+,RO ; ;POP STACK INTO RO 
034564 000207 RTS T 
034566 000 SMFLG: .BYTE 0 timeSsG, FLAG 
034567 000 SLFLG: .BYTE 0 LOG FLAG 
034570 000 SFFLG: BYTE O ;;FATAL FLAG 

034572 VEN 

000200 APTSIZE=200 

000001 APTENV=001 

000100 APTSPOOL=100 

000040 APTCSUP=040 


5p REAR RLA ERA EERE ELAR E EER ER EEE E SEALER ERAE ELE REEA ERLE EER EREER ELE 
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10233 
its .SBTTL BINARY TO OCTAL (ASCII) AND TYPE 
inc 3 © RELKLELLK SEEK KLA SELL KHER E ELLER SERRE RARER RAE L LAA A ERE L ARERR AA AEE 
1 {ATHIS S ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A E-DIGIT 
10232 ¥OCTAL ( (ASCII) NUMBER AND TYPE IT. 
ite33 i #8 1YPOS-—-ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
10241 :% MOV NUM, - (SP) ;NUMBER TO BE re 
10242 :% TYPOS ji CALL FOR TYPEOU 
10243 ;% -BYTE N 3;N=1 T FOR SUNBER OF DIGITS TO TYPE 
10244 : “BYTE M jiM=1 OR O 
1024S 3% ;1=TYPE LEADING ZEROS 
1h ;% : | O=SUPPRESS LEADING ZEROS 
i* 
10248 ;¥STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
10249 :¥STYPOS OR STYPOC 
10250 ;*CALL: 
10251 ;* MOV NUM, -( SP) ;;NUMBER TO BE TYPED 
tits H TYPON ;;CALL FOR TYPEOUT 
‘bse | #STYPOC-—-ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
10256 .% MOV NUM, -( SP) ;;NUMBER TO BE TYPED 
1tSee ;% TYPOC ;;CALL FOR TYPEOUT 
102eS9 034S7e 017646 000000 $TYPOS: MOV a(SP),-(SP) ;;PICKUP THE MODE 
10260 O34S76 116637 000001 035015 MOVB 1(SP), SOF ILL ;;LOAD ZERO FILL SWITCH 
10261 O34604 112637 035017 MOVB (SP)+,SOMODE+1 ;;NUMBER OF DIGITS TO TYPE 
10e6e 034610 062716 ADD # SP) ;;ADJUST RETURN ADDRESS 
10263 034614 OO00406 BR ° Oe 
10264 O34616 112737 000001 035015 S$TYPOC: MOVB 1,$0FI ;;SET THE oan ey SWITCH 
1026S O34624% 112737 000006 035017 MOVB #6 SORODE 1 37 9ET FOR SIX(6) DIGITS 
10266 O34632 112737 O0000S 035014 STYPON: MOVB #5, SOCNT ;SET THE ITERATION COUNT 
10267 O34640 010346 MOV R3,-(SP) :: SAVE R3 
034642 010446 MOV R4,-(SP) 3A 
10269 O34644 010546 MOV RS, -(SP) ;;SAVE RS 
O34646 113704 035017 MOVB SOMODE+, RY >;GET THE NUMBER OF DIGITS TO TYPE 
10271 O346Se O0S404 NEG 
10272 O346S4 062704 OO00006 ADD ~ RY ;; SUBTRACT IT FOR MAX. ALLOWED 
10273 O34660 110437 035016 MOVB RY’ SOMODE 37 SAVE IT FOR USE 
10274 O34664 113704 035015 MOVB SOF ILL, RY ;GET THE ZERO FILL SWITCH 
10275 034670 O1660S O000le MOV 12(SP), RS : : PICKUP THE INPUT NUMBER 
i0e76 ete 005003 CLR R3 ;;CLEAR THE OUTPUT WORD 
102 re 006105 1$: ROL RS ; ;ROTATE MSB INTO "C 
10278 000404 BR 3$ 3G 
10278 034702 006105 es: ROL RS : : FORM THIS DIGIT 
10280 real 006105 ROL Qs 
10281 4706 006105 ROL RS 
10282 034710 010503 MOV RS,R3 
10283 034712 006103 3$: ROL R3 ;;GET LSB OF THIS DIGIT 
10284 034714 105337 O35016 DECB SOMODE 33 TYPE THIS DIGIT? 
10e8S 034720 100016 BPL 7 7B NO 
10286 034722 042703 177770 BIC #177770,R3 55GET RID OF JUNK 
10287 034726 001002 BNE ug T 
10e88 034730 005704 TST RY i ChippRESC THIS Q? 
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A.P1l -SEP-77 17:50 BINARY ) AND TYPE 
10289 034732 001403 BEQ S$ »;BR IF YES 
10290 034734 005204 4g: INC RY ::DON’T SUPPRESS ANYMORE 0’S 
10291 034736 052703 o00060 BIS #’0,R3 :MAKE THIS DIGIT ASCII 
19292 034742 052703 oo0040 cS: BIS #’ °R3 ::MAKE ASCII IF NOT ALREADY 
10293 Oa47de 110337 035012 MOVB R3,8% SAVE FOR TYPING 
1 104401 035012 TYPE 8 ::G0 TYPE THIS DIGIT 
10295 034756 105337 035014 73: pecs 343©=-—«s SOCNT ::COUNT BY 1 
196% 034762 003347 BGT 2 ::BR IF MORE TO DO 
1 034764 002402 BLT 6 ::BR IF DONE 
1 005204 INC RY :: INSURE LAST DIGIT ISN’T A BLANK 
1 7 po0744 BR 2 :’G0 DO THE LAST DIGIT 
1 12605 6S: MOV (SP)+,R5 : RESTORE RS 
10301 034774 0126 MOV (SP)+/R4 : RESTORE 
10302 034776 012603 MOV (SP)+'R3 : RESTORE R3 
10303 035000 016666 oO00002 oD0004 MOV 2(SP)4(SP) ::SET THE STACK FOR RETURNING 
10304 O35006 Ol2616 MOV (SP)+, (SP) 
1030S 035010 RTI ; ; RETURN 
10306 035012 00 QS: BYTE 0 ::STORAGE FOR ASCII DIGIT 
10307 035013 "BYTE OO :: TERMINATOR FOR TYPE ROUTINE 
10308 035014 000 SOCNT: .BYTE 0 ::OCTAL DIGIT COUNTER 
10309 035015 000 SOFILL: :BYTE 0 1 FILL SWITCH 
10310 035016 000000 SOMODE: :WORD 0 ‘NUMBER OF DIGITS TO TYPE 
10312 
10313 5 5 EK RR RRR EERE EE EE EE EEE EE EEE HE HH HH HH ST HE HH HH HH 


PDP-11/60 FP11-E HARDWARE DIAGNOSTIC  MACY11 30(1046) O2-SEP-77 22:41 PAGE 197 SEQ 0199 
DOFPEA.P11 O2-SEP-77 17:50 “TRAP” INSTRUCTION DECODER SEQ 0219 
10314 .SBTTL “TRAP INSTRUCTION DECODER 

10316 

10317 gs KHL LHKEKLKA ELSES K SESE KA RAE S KELL AA RARE KARA E KA AAA LH KALE SE 

10318 KTHIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP” INSTRUCTION 

10319 AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 

193e0 ‘  $8OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 

1032) G0 TO THAT ROUTINE AT THE DESIRED PRIORITY LEVEL. 

10323 035020 o24646 STRAP: CMP -(SP),-(SP) ;;RESERVE TWO WORDS ON STACK 

10304 035022 010046 MOV RO, -(SP) oe 

10325 035024 016600 o00006 MOV 6(SP),RO ?:COPY TRAP ADDRESS 

10: 035030 005740 TST -(RO) ::BACKUP BY TWO 

10 111000 MOVB  (RO),RO ::GET RITE BYTE OF TRAP 

10328 035034 006300 ASL RO ::POSITION FOR INDEXING 

10329 035036 006300 ASL RO He 

10330 035040 016066 035060 oo0002 MOV $TRPAD+0(RO),2(SP) : INDEX TO TABLE, NEW PC 

10331 035046 016066 035062 O00004 MOV STRPAD+2 (RO); 4(SP) tt 

10332 035054 012600 MOV (SP)+,RO : RESTORE RO 

10333 035056 000002 RTI ::QND GO TO THE ROUTINE 

10335 

10336 .SBTTL TRAP TABLE 

10338 s*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 

10335 BY THE "TRAP" INSTRUCTION. 

10341 ; ROUTINE/PRIO 

— sl een) Pedemie faces 

10343 035060 oo0000 oD0000 $TRPAD: .WORD 0,0 

10344 4 O34042 000340 $TYPE. PR? ::CALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE 

10345 070 034616 000340 STYPOC, PR7 :CALL=TYPOC _ TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
1034 035074 034572 000340 STYPOS, PR? t:CALL=TYPOS | TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS) 
10347 035100 034632 000340 STYPON, PR7 ?:CALL=TYPON  TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST CALL) 
10348 “NOTE: ‘THE FOLLOWING TRAP ENTRIES ARE ADDITIONALLY DEFINED USER ENTRIES 
10349 035104 035426 000340 SCNDES , PR7 ;;CALL=CNDSES  TRAP+5(10440S) LOAD SESCAPE, IF SwWb6= 

10350 035110 O354S2 000340 SERPNT, PR7 *:CALL=ERRPNT  TRAP+6(104406) SETUP SLPERR TO THIS CALL 

10351 035114 035460 0o00340 SLPPNT’ PR7 ::CALL=LOOPNT  TRAP+7(104407) SETUP SLPADR TO THIS CALL 

10352 035120 035246 000340 SETDW, P :CALL=SETDW  TRAP+10(104410) SETUP LINE-CLOCK - PROC HUNG ENABLE 
10353 035124 035234 000340 SCLRDW, PR7 *:CALL=CLROW  TRAP+11(104411} CLEAR LINE-CLOCK - PROC HUNG ENABLE 
10354 035130 035404 SSETFP,PR7 :CALL=SETFP § TRAP+12(104412) SETUP FP TRAP ESCAPE 

10355 035134 035372 000340 CLRFP? PR7 :CALL=CLRFP  TRAP+13(104413) CLEAR FP TRAP ESCAPE 

10356 035140 30 00 SETUB, PR7 ::CALL=SET TRAP+14( 104414) SETUP BM UBRK ESCAPE ENABLE 

10357 035144 035304 000340 SCLRUB, PR7 :CALL=CLRUB = TRAP+15(104415) CLEAR BM UBRK ESCAPE ENABLE 

10358 035150 031406 SZPHFP, PRS *:CALL= P  TRAP+16(104416) INIT HFP-FPS-FEC-FEA, HFP ENAB 
103593 154 031400 O00°40 $ZPWFP, PRS *:CALLSZAPMFP TRAP+17( 104417) INIT HFP-FPS-FEC-FEA, HFP DISAB 
10360 035160 031230 o00240 ,PRS *:CALL=DBLDAT  TRAP+20(104420) 4 WORDS OF RANDOM Data 

10361 035164 031220 O00 SSNGL.PRS ::CALL=SGLDAT  TRAP+21(104421) 2 WORDS OF RANDOM DATA 

1036¢ 035170 031150 O00240 SRNFPS, PRS ::CALL=RANFPS | TRAP+22( 104422) RANDOM FPS IN “SFPS” 

1 035174 031564 000240 SFIXFR, PRS ::Chl_sFIXFRA TRAP+23(104403) FIX FRACTION, USING EXP=EADJ 

10364 035200 031476 o00240 SEADJ, PRS : :CALL=EADJ TRAP+24( 104424) CALCULATE NORMK-EADJ 

10365 000240 SCMPYA, PRS :CALL=CMPB4YM TRAP+25(1044°S) 64. BIT COMPARE EQ-NE 

10366 10 O32214 O00240 SCMP2W, PRS ::CALL=CMP32M  TRAP+26(10442b) 32. BIT COMPARE EQ- 

10367 1% 032204 900240 SCMPUD, PRS ::CALL=CMPXXM  TRAP+27( 104427) 32.-64. BIT COMPARE EQ-NE 

10368 035220 O31660 O00240 SAS4I; PRS t:CALLSASHE4I  TRAP+30(104430) 64. BIT IMMEDIATE “ASHC™ 

10369 035224 031636 O00240 SASEYM, PRS ::CALLSASHEYM  TRAP+31(104431) 64. BIT MEMORY "ASHC™ 
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70 035230 O32ile o00240 


7 002634 
0391 035240 105037 O02644 
000410 


0 000000 002634 
o335 035254 112737 000377 002644 


10397 035274 013737 002640 DOSeNE 
10398 035302 000002 


10399 

10400 

10401 

104 

10403 

10404 

10405 

10406 

10407 

10408 

10409 

10410 

10411 

1041e 

10413 

10414 

10415 

10416 

pai 035304 005037 002626 
10419 035310 105037 O0e6e5 
et Bt BE oi 
tovee : B48700 100000 
1434 D3e390 17637 000000 002626 
1042S 035336 112737 000377 002625 
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TRAP TABLE 
SSBG4M, PRS ;;CALL=SUB6YM  TRAP+32(104432) 64. BIT MEMORY “SUB” 


5p RRRERRRAE REALE REESE REE REE E EEE AE REEL LEELA ELAR RARE EEE REESE 


.SBTTL ...SETUP LINE-CLOCK/PROCESSOR HUNG ESCAPE (SETDW, CLRDW) 
* THIS ROUTINE SETS UP sDHESCP™ WITH THE CONTENTS OF THE 
% FOLLOWING WORD (AN ADDRESS), AND ALSO Set : THE “DUFLAG™ 
: TO (377), INDICATING ESCAPE IS ENABLED, IF AND WHEN 
% RETURN SS FROM {HE LINE CLOCK Pe RAUT SERVICE 
x ROUTINE IS SEEN TO BE THE SAME VALUE FOR (DWICNT) 
ii CONSECUTIVE CLOCK TICKS. 
+i CALLED BY: SETDW ;ENTER ROUTINE 
ii ESCAPE ‘ESCAPE ADDRESS FOR TIMEOUT 
ii CLROW ;CLEAR PREV ENABLE 
SCLRDW: CLR DWESCP ;CLEAR ESCAPE ADDR 
CLRE DUFLAG ‘CLEAR ENABLE FLAG 
SSETDW: MOV oPeP) DWESCP *GET ESCAPE ADDRESS 


MOVB é 77, OWFLAG “SETUP FLAG FOR ENABLE 


ADD (SP) 

$DW: MOV DutcRT, DWCNTR ere! RESET COU COLINTER FOR MATCHES 
MOV DWLOOP; DWOLOP :RESE1 LOOP COUNT 
RTI sAND RETURN 


5 5 RRRRRRERE LEELA E EERE ELE HEEL EERE AREER EERE EE REE ELE REEL ELE LEE 
.SBTTL ...SETUP PROCESSOR MICROBREAK ESCAPE (SETUB, CLRUB) 
THIS ROUTINE SETS UP “UBESC’ * WITH THE CONTENTS OF THE 
FOLLOWING WORD (AN ADDRESS), ALSO SETS THE “UBTPOK™ 
0 (377) INDICATING ESCAPE IS ENABLED, IF WHEN THE 
SSOR MIC AK OCCURS. THE COUNT IN “UBCNTR® IS 
"FLAG<B>" IS ALSO SETUP 


UMPED 
TO ENABLE THE NEXT BREAK. RETURN IS MADE TO THE ADDRESS 


IN “UBESCP” IF IT IS NONZERO. 


CALLED BY: SETU3 
ESCAPE 


CLRUB 


;ENTER ROUTINE 
ESCAPE ADDRESS FOR BREAK 


;CLEAR PREV ENABLE 


ete te tee ee Te re re re ee 7) 


DE IK IC CK CC CK CK 


;CLEAR ESCAPE ADDR 


SCLRUB: CLR UBESCP 
CL oe ENABLE FLAG 


CLRB _- UBTPOK 
MOV RO, -(SP) 
MED RFLAG ‘ery BM FLAGS IN RO 
BIC #BIT15,RO ; ZAP UBRK ENABLE 


B 
S$SETUB: MOV a(SP), UBESCP GET ESCAPE ADDRESS 
MOVB #377 , UBTPOK ;SETUP FLAG FOR ENABLE 








Oe 


POP-11/60 FPLI-E HARDWARE DIAGNOSTIC  MACY11 30(1046) 02-SEP-77 22:41 PAGE 199. SEG 0201 
DQFPEA.P11  O2-SEP-77 17:50 ...SETUP PROCESSOR MICROBREAK ESCAPE (SETUB, CLRUB) SEQ 0221 
10426 035344 062716 000002 ADD #2, (SP) sFIX RETURN ADDRESS 
10427 035350 010046 MOV RO. -(SP) : SAVE 

10428 0353S2 076600 000144 MED LAG ‘GET FLAGS IN RO 

10429 035356 052700 100006 BIS bBIT1S,RO “ENABLE BM UBRK FLAG<8> 
10430 035362 076600 000344 SUB: MED WFLAG ;RESET FLAGS 

10431 035366 012600 MOV (SP)+,RO RESTORE RO 

10432 035370 000002 RTI AND RETURN 

iis 5p RRMRRE RAE RA EARLE EE REE EEE EEE ELE EERE EARS ERE AE ERE RA ELE RE ES 
10436 .SBTTL ...SETUP FLOATING POINT TRAP ESCAPE (SETFP, CLRFP) 

10438 + THIS ROUTINE SETS UP “FPESCP™ WITH THE CONTENTS OF THE 
10439 % FOLLOWING WORD (AN ADDRESS), ALSO SETS THE “FPTPOK” 
10440  & TO (377), INDICATING ESCAPE IS ENABLED, IF AND WHEN THE 
10441 x FLOATING POINT TRAP TO (244) OCCURS. THE SERVICE ROUTINE 
10442 : CLEARS “FPTPOK” AFTER THE TRAP, SO MORE THAN ONE 

10443 i IN A ROW WILL GENERATE AN ERROR. 

1044S + CALLED RY: SETFP ;ENTER ROUTINE 

1046 i ESCAPE ‘ESCAPE ADDRESS 

10448 i CLRFP ;CLEAR PREV ENABLE 

stud 3% 

ipue t 035372 005037 002620 SCLRFP: CLR FPESCP nee ESCAPE ADDR 

104S2 035376 105037 O02622 CLRB —« FP TPOK CLEAR ENABLE FLAG 

10453 035402 O00410 BR SFP 

10454 O35404 017637 OO0000 002620 SSETFP: MOV a(SP) ,.FPESCP - ESCAPE ADDRESS 

1045S 035412 112737 000377 002622 MOVB #377, FPTPOK :SETUP FLAG FOR ENABLE 
10456 035420 062716 o0000e ADD #2, (SP) *FIX RETURN ADDRESS 

1045? 035424 000002 SFP: RTI “AND RETURN 

ae yp RRA AREER EERE EAE EKER EERE EERE EAE E EL EAE EE EE EERE 
1461 .SBTTL ...CONDITIONALLY LOAD SESCAPE (CNDSES) 

10463 :% THIS ROUTINE LOADS THE NEXT WORD AFTER ITS CALL INTO 
10464 * THE SYSMAC SESCAPE WORD, WHICH IS USED AS TH 

10465 x ADDRESS WHEN “ERROR X.” IS CALL SCAPE 73 NONZERO. 
16 ii SESCAPE IS ZEROED IN THE “SCOPE” ROUTINE. 

10468 ;# NOTE: THE LOADING ONLY TAKES PLACE IF SW6=1. 

0470 * CALLED BY: CNDSES ;CONDITIONAL LOAD SESCAPE 

0471 * x ESCAPE -"ESCAPE”’=ADDR TO PUT IN SESCAPE 
is i 

10474 035426 032777 OO0100 143620 SCNDES: BIT #SWb, ISWR ;BIT SET ? 

10475 035434 001403 BEQ 1$ *BR IF NOT 

10476 035436 017637 OO00000 001344 MOV a(SP) , SESCAPE ‘LOAD FROM NEXT WORD 
10477 035444 062716 o00002 1$: ADD #2, (SP) :FIX RETURN ADDRESS 

10478 O354S0 o0000e RTI SAND RETU 





5p RERRRRE RARE RA EAE E EAE A ARES REA EAA E ERLE ER RK LEAR RASH EE RERER EERE ES 





ee ee ee ee te 
iatatatytatgtatytaratatal 
Se ee 
DOOM cwhH- One a 


SCRIBES 


10531 


POP- oh, FP11-E HARDWARE DIAGNOSTIC 
DQFPEA. 


Oe-SEP-77 17:50 


0354S2 
035456 


035460 
035464 


03560e 
035604 


011637 
o0000e 


011637 
ooo00e 


012737 
012737 
010046 


012602 


001222 


001220 


035640 
000340 


143532 
035644 
035540 


035640 


035644 


000226 
143456 


ooode4 
000026 


o000e4 


o00de4 
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MACY11 30(1046) O2-SEP-77 22:41 PAGE 200 

... SETUP ERROR LOOP (SLPERR) POINT (ERRPNT) 

.SBTTL ...SETUP ERROR LOOP (SLPERR) POINT (ERRPNT) 


;% SETS UP SLPERR LOCATION TO AFTER THE CALL 


* 
1 CALLED BY: ERRPNT 


SERPNT: MOV (SP), SLPERR ;POINT SLPERR TO RETURN LOCATION 
RTI ;AND RETURN 


55 HEARSE IEEE SEES HE IEEE SEES SE TEE SESE EE SESE SE SE SEE SEE SESE SE EE EE ESE EEE 
-SBTTL ...SETUP SCOPE LOOP (S$LPADR) POINT (LOOPNT) 
;% SETS UP SLPADR LOCATION TO AFTER THE CALL 


% 
;% CALLED BY: LOOPNT 


SLPPNT: MOV (SP), SLPADR ;POINT SLPADR TO RETURN LOCATION 
RTI AND RETURN 


; 
5 RAMA AKER EL EEE EEE EE EEE EEE EEE ER ERLE EERE EE ERLE SL ERE E EE 
Pertti titi ttt titititititititititititititti ite etter retires 


‘Set. POWER DOWN AND UP ROUTINES 


$ © LELK KALE SEES E LASER ELERERER RE RERE REAL ERR E RARER LASS ERLE REE 
{POWER 09 WN ROUTINE 
-SET FOR FAST UP 


$PWRON #SILLUP, J#PWRVEC ; 
* Ov #340, J#PWRVEC+E ; SARTO: 
MOV RO, -(SP) i ho ON STACK 
MOV R1,-(SP) ::PUSH RI ON STACK 
MOV Re, -(SP) PUSH R2 ON STACK 
MOV R3,-(5P) ::PUSH R3 ON STACK 
MOV RY; -(SP) : PUSH 
MOV RS. -(SP) ::PUSH RS ON STACK 
MOV aStR -(SP) 3 PUSH @SWR ON STACK 
MOV SSAVRE SAVE S 
MOV ESPARUP SUPURVEC’ :;SET UP VECTOR 
BR oe ;;HANG UP 


© KELLER KLEE HRA REALL KAKA KAA REAR ARAL LEAL AERA AL ERA LA AERA E AEE 


‘BOWER UP ROUTINE 
éPyRUP: HOV aSILLUP Q¥PWRVEC ; ,SET FOR FAST DOWN 


AVRE, SP S 
CLR SSAVR6 HMATT LOOP FOR THE TTY 
1S: INC SSAVRE WAIT FOR THE INC 
BNE 1$ ORD 
MOV (SP) ,RO :4ot SAVED SWR OFF STACK 
MED 226" “RESTORE SWR CONTENTS (CNSL.SW IN ASPHI[OS)) 
MOV ite ASUR *:POP STACK INTO aSWR 
MOV (SP) ::POP STACK INTO RS 
MOV (SPs ::POP STACK INTO 
MOV (SP )+ ;;POP STACK INTO RG 


SEQ Oede 


SEQ 0222 


DOe 


PDP-11/60 FPLI-E HARDWARE | DIAGNOSTIC  MACYI1 30(1046) 02-SEP-77 22:41 PAGE 201 SEQ 0203 
DQFPEA.P11  Oe-SEP-77 17:50 POWER DOWN AND UP ROUTINES SEG 0223 

10538 035606 012601 MOV (SP)+, RI ;;POP STACK INTO RI 

10539 035610 012600 MOV (SP)+ ;;POP_STACK INTO RO 

10540 035612 012737 O35466 o00024 MOV SSPURON. D#PWRVEC’ joel UP THE POWER DOWN VECTOR 

10541 035620 O1e737 000340 000026 HOV #340, JHPWRVEC+2 sjPRI0:7 Vue » teen 

iets S3ePS8 bce46 SPWRMG: .WORD S$POWER i BOWER FAIL RESsAGe POINTER 

10544 035632 012716 MOV (PC)+, (SP) :RESTART AT RESTRT 

1054S 003664 SPWRAD: .WORD RESTRT ::RESTART ADDRESS 

10546 035636 000002 RTI 

10547 035640 000000 SILLUP: HALT ;;THE POWER UP SEQUENCE WAS STARTED 

10548 035642 000776 BR 2 BEFORE THE POWER DOWN WAS COMPLETE 

10549 035644 000000 SSAVRE: O ::PUT THE SP HERE 


10550 035646 005015 047520 O42S27 SPOWER: .ASCIZ <15><12>"POWER” 
10551 035654 000122 EVEN 


10554 5 EMRE R EERE RARER ERK EEE ER EE AE HR ERE ELE LER E LEAR EERE EERE EEEEER 


ay 


Oe 


L. 
POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 20 
D@FPEA.P11 -SEP-77 17:50 ERR MESSAGES, bara HEADERS, DATA VECTORS. Frc ea dee 


.SBTTL ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC 
;ERR MESSAGES HERE 
psebee EMA: 
S6 ide 023520 EMB: .ASCIZ “UNEXP’D FPP TRAP TO (244)” 


020120 
052040 
032064 


en ee 


023520 : . “UNEXP’D TRAP TO (4)” 
050101 
032050 


10563 
10564 
10565 
10566 


035664 
035672 
035700 
035706 
035710 
035716 
035724 
035732 
035734 
035742 
035750 
035756 
035761 
035766 
035774 
036002 
036007 
036014 
036022 
036030 
036036 
036037 
036044 
036052 
036060 
036066 


“"UNEXP’D TRAP TO (10)" 


“UNEXP’D TRAP TO (114)" 


“MAINT INSTR ALTERED ACO” 


“MAINT INSTR ALTERED FPS” 


“MPP, AC2 MNET(S+C) ERR” 


. 


“MNS, ACL NORM ERR” 


“MAS, ACL PRE-SHFT ERR” 


eee 


PRSVonAH 


“MAS, AC2 CNTR INCR ERR” 


FER LESRESOR 


B 


Te be hs ban Bee pe bs pe ot es 
ree Cree 


“MULNET MULT-ROM CONTENTS ERR” 


® 
= 


ad 
BEE 
BERRRERSSRERERS 


NE 
BIRR 2E 
ulw oR 


“MULNET CNTR-ROM CONTENTS ERR” 


BeeRes 
nse8 
Mouiw~ 


bb 0 — 
as 
o 


- 
oO 
tig 
fT 
<= 
= 
oOo 








106 


SRR eee 
OD NO U1 Gre 


BERISERES 


EBs 


RRRR 
SRRZER 


GES 


it bb bb bb bb eb be bh be bb bh bP eb be be epee 
wre 


QRPARRRRRRE 
Qeeeeege 


D@FPEA.P11 


036307 
036314 


115 
020124 
Osi1e2 

110 
047506 
024133 


44440 
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051516 


MACY11 30( 1046) 


FOe 


02-SEP-77 22:41 PAGE 203 


ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC 


EMH: 


EMI: 


EMJ: 


EMK1: 
EMKe: 


EML: 


EMM: 


EMN: 


EMG: 


EMP: 


EMQ: 


-ASCIZ 


-ASCIZ 


-ASCIZ 


-ASCIZ 


-ASCIZ 


-ASCIZ 


-ASCIZ 


-ASCIZ 


-ASCIZ 


-ASCIZ 


-ASCIZ 


“MULNET MULT-ROM ERR” 


“HFP/IFORK/-[ (ADD+SUB)*#M0]; BAD IFORK DECODE” 


“HFP/IFORK/-[ (ADD+SUB)*M01; UNEXP’D FEC/FEA™ 


“FSPAD ADDRS ERR, RI{DF]” 


“FSPAD ADDRS ERR, RISF]” 


“HFP PREPO/1/2, UBRK, SRVC, */+ ENABL ERR” 


“PROC HUNG: LINE CLOCK TIMEOUT” 


“BM WHAMI/FLAGS INIT ERR” 


“BM FLAGS R/W ERR” 


“BM INSTRI/FP DECODE ERR; FLAGS OK” 


“BM INSTRI/FP DECODE OR FLAGS ERR” 


SEQ 0205 
SEQ 0225 


GOe 
POP-11/ Pp DWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 204 SEQ 0206 
DOFPEA-PIL M1 08-Sep-77 17:50 ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC SEQ 0226 


10667 036770 051124 027461 950106 
2040 117 


= 
RARE 
as 
"rik 
satz 


22 
pene O46106 EMR: -ASCIZ “BM FLAGY=1 AFTER CSP FP CNST RESTORE” 
01 


3 

B 

z 
PERLE 

3 

e 


a8 
age 
BR 
298 
285 


poe 042101 EMS: -ASCIZ “BM BHD FP-CNST IN CSP" 


By 
2 
£ 

Bee 
fo 
8 


EMAA: .ASCIZ “HFP SRVC GRANT ERR” 
040522 
051122 


8 
é 


8 
= 
RE BRR 
RS 
saRe 
fy 
R 


EMAB: .ASCIZ “BAD UBRK CODE FROM HFP [CODE#07/FEC#16]” 


RRERR 
Pa} eR 
& 
ee 
#8 
BoReR 
SeReReSE 
22989 
Bisa 
PRme 
ino 
RRS 


000 
020115 052510 EMAC: .ASCIZ “BM HUNG DURING HFP FLPGO/FPACK SEQ” 


037246 2523 
0700 037254 052515 047114 OS210S EMAD: .ASCIZ “MULNET-DATA STUCK/H OR REG. LOAD ERR; 0*0=0" 


1 

10703 037276 020110 051117 051040 

10704 04 

10705 037312 O42101 O4e44O 051122 

et 020073 036460 

10708 037330 O05eS515 047114 EMAE: .ASCIZ “MULNET-RIPPLE 0/1 ERR” 

10709 037336 051055 050111 046120 

10710 037344 2010S G2 020061 

10711 7352 051105 o00lee . 

10712 037356 052515 047114 OS2105 EMAF:  .ASCIZ “MULNET-RIPPLE O/1 ERR; S#S+C 

10713 037364 051055 050111 046120 

10714 037372 020105 Oe7460 02006 

10715 037400 051105 035522 051440 

10716 7406 OS1443 041453 00 , 
10717 037413 115 O46 O42516 EMAG: .ASCIZ “MULNET MULD RIPPLE-A-1 THRU MIER ERR 
10718 037420 020124 042114 

10719 037426 051040 050 046120 

10720 037434 026505 026501 020061 

10721 037442 24 OS O46440 


eS2e 
O20lee 051105 


oO 
Pa = 
ite 3 
ne 
_ 
_ 


10722 037450 








POP-11/ 
DOF: 


PEA 


tos 


040114 
040122 


S2292 939 
BREA Beees 
ARSVER Sita 


OoOrn~ 


ah eae 


as 
-R2 oF 


BR 2? B 
Reo o 
BUSTS 5 


020122 


HARDWARE DIAGNOSTIC 
SEP-77 17:50 


051105 
020122 


0104 
042440 


042101 
047111 
047515 


MACY11 30( 1046) 
ERR MESSAG 
EMAH: .ASCIZ 
EMAI:  .ASCIZ 
EMAJ:  .ASCIZ 
EMAK:  .ASCIZ 
EMAL:  .ASCIZ 
EMAM:  .ASCIZ 
EMAN:  .ASCIZ 
EMAO: .ASCIZ 
EMAP:  .ASCIZ 
EMAQ:  .ASCIZ 
EMAR: .ASCIZ 





02 
TO SATAC HEADERS, Bata-vECTORS. ETC see hee? 


“MULNET MULD RIPPLE-A-1 THRU MAND ERR” 


“HFPP STATUS INSTR EXEC ALTERED FPS” 


“NORMK-EADJ/SHFTR ERR” 


“SHFTR L(2+4) OF ZERO ERR” 


“SHFTR R(11.-1) OF ZERO ERR” 


“SHFTR, MAS-RITE RIPPLE-A-1 ERR” 


“SHFTR, MNS-LEFT/RITE RIPPLE-A-1 ERR” 


“LDF /STF FRAC DATAPATH ERR” 


“LDD/STD FRAC DATAPATH ERR” 


“FSPAD DATA ERR” 


“FSPAD FP-INSTR MODIFIED SRC-ACC ERR” 


102 


PDP-11/ = AGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 20 SEQ 020 
DOFPEA-PLL  OB-SEP-77 17:50 “s ERR MESSAGES, DATA HEADERS, BATA VECTORS. Pre FG Bee 
10779 040130 O44SO4 O44S06 042105 

1 040136 051440 O41See O404SS 

10781 O40144 041503 O42440 051122 

10782 0401 000 " “ 
1078 01 106 OS0123 O42101 EMAS: .ASCIZ “FSPAD-SECTICD] ADDRS/WRITE-ENABL ERR 
10784 040160 051455 041505 055524 

1078S 040166 O42103 020135 O4e101 

10786 040174 051104 Oe7Se2e3 lle 

10787 pinets peril 026505 047105 

ie Bele Gules SON 

10790 040220 051505 O04 EMAT: .ASCIZ “ESPAD.B LDX/STX DATAPATH ERR” 
10791 O40e26 020102 O4e114 027530 

10792 040234 OSel12e3 020130 

Hee Bees ies Gree OMe 

10795 040255 10S 050123 O42101 EMAU: .ASCIZ “ESPAD.A LDX/STX DATAPATH ERR” 
10796 040262 S& O46040 054104 

10797 O040e70 051457 054124 O42040 

ies Ee feel, GIB bie 

10800 040312 O40506 14 O4O440 EMAV: .ASCIZ “FALU ADDD/CARRY RESULT ERR” 
10801 O40320 042104 027504 O40S0 

10802 040326 OSile2 020131 O4eSee 

10804 Buse 0S1122 ame silt 

1080S 40345 106 OS01e3 O42101 EMAW: .ASCIZ “FSPAD.IN.MUX INBUF-PORT ERR” 
10806 O403S2 O444S56 027116 052515 

10807 040360 020130 047111 OSe50e 

ies bee Bees ries ie 

10810 040401 106 OSi111 020102 EMAX: .ASCIZ “FIRB IMMED-H MODE DECODE ERR” 
10811 O4O406 O46511 042515 Oe6S04 

10812 O40414 020110 047515 O4eS04 

ei Ee ere Be Bete 

ibeie 040436 O43111 051117 027513 EMAY: .ASCIZ “IFORK/(ADD+SUB)*MO EXECUTE ERR” 
10816 O40444 O404S0 O42104 051453 

10817 O404S2 O41125 025051 030115 

10818 O40460 O4e44O 042530 052503 

is 19 a eg O4e440 OSilee 

10821 040475 105 050130 052116 EMBA: .ASCIZ “EXPNT EA=0, EB=0 DATAPATH ERR” 
1082e O40S02 O4e440 036501 026060 

10823 10 O4e440 03650e Oe0060 

10824 O40516 04 04 

1082S O40Se4% 044124 O4e440 051122 

10826 040532 i 
10827 040533 105 050130 052116 EMBB: .ASCIZ “EXPNT EA=0+EB=0 DATAPATH ERR 
10828 O40S540 O4e44O 036501 025460 

10829 O40546 041105 030075 O42040 

10830 O40554 052101 050101 OSe10 

10831 O40562 020110 051105 O00lee " 

1083e 040570 O5410S 047120 Oe01e% EMBC: .ASCIZ “EXPNT ER=0 DATAPATH ERR 

10833 040576 051105 030075 O4e040 

10834 O40604 OSe101 050101 052101 





J0e2 
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POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 ATA VECTORS, ETC 


30 
DOFPEA.P11 02-SEP-77 17:50 ERR MESSAGES, DATA HEADERS, 
10835 040612 020110 051105 000122 


108 0620 S41 047120 020124 EMBD: .ASCIZ “EXPNT EALU EA-PLUS-EB RESULT ERR” 
1083 paasoe 052514 d42e440 

10838 040634 026501 O4%61e0 051525 

10839 O40642 O4e4SS 020102 OYeSee 

et ee rs ay bene 

10842 040661 105 050130 052116 EMBK: .ASCIZ “EXPNT EALU EA-PLUS-EB MULF/SEQ ERR” 
10843 O4e440 046101 Oe01e5 

10844 040674 O40S0S 050055 05251 

10845 G2 026523 O4110S O4644O 

10e47 BO? 16 b20131 51108 00122 

10848 040724 O5S4105 047120 020124 EMBE: .ASCIZ “EXPNT CNTR/PRE-SHFT-QUOT-ROM ERR” 
10849 Je 047103 051124 7 

10850 040740 Q4eSee O5145S 043110 

10851 040746 026524 1 052117 

ites Riboes eis Creat 042440 

10854 040765 111 047506 O4SS22 EMBF: .ASCIZ “IFORK/(ADD+SUB)*MO SUMPATH/MO*#R& ERR” 
1085S 040772 O24057 O4e101 025504 

10856 O41 OS2Se3 Oe450e O4b4Se 

10857 041006 020060 OSeSe3 050115 

10858 041014 OSe101 027510 030115 

10861 041032 O43111 OS1117 027513 EMBG: .ASCIZ “IFORK/(ADD+SUB)*MO [EA+EB]=0/M0*R6 ERR” 
1086e O41040 O404S0 042104 OS 

10863 041046 041125 OSi 030115 

10864 041054 OSS44O0 O40S05 O04 

10865 041062 O5650e 030075 046457 

ee al adie 

10868 041101 111 047506 O4SS22 EMBH: .ASCIZ “IFORK/(ADD+SUB)*MO EXPNT.RANGE.CODE.ROM ERR” 
10869 041106 24057 O4e101 25504 

10870 041114 OS2S5e3 Oe4S0e O464Se2 

10871 O4lle2 020060 054105 047120 

10872 041130 027124 e O04 

10873 041136 027105 047503 O4eS04 

Ht IS iit Oy OEM 

10875 041155 104 OS3111 O42111 EMBI: .ASCIZ “DIVIDE INBUF/AR-SHIFT FSPAD-SELECT ERR™ 
10877 O4ll6e 020105 O47111 (0SeS0e 

10878 041170 027506 051101 051455 

10879 041176 O44510 052106 043040 

10880 041204 OS0123 O4e2101 051455 

ee ae 

10883 O41e24% O42114 050103 O444S50 EMBJ: .ASCIZ “LDCP(I->F FPINMUX/DOUT CONVERT ERR” 
10884 O4le32 037055 Oe4S06 043040 

1088S O41e40 O44Se0 046516 054125 

10886 O4le%6 042057 052517 0201 

10887 041254 047503 053116 0511 

10888 O4leb2 Oe0ie% 051105 o00ie2 Re 
10889 041270 O4eS06 050130 043057 EMBL: .ASCIZ “FEXP/FALU FPS F-D &/+ R-T MODE ERR 
10890 041276 O46101 Oe01eS 050106 


KO0e2 


POP- FP HARDWARE DIAGNOSTIC MACY11 30(1046) O2@-SEP-77 22:41 PAGE 20 SEQ 1 
perpen Stl MS Por 17:50 ERR MESSAGES, DATA HEADERS, DATA VECTORS. Bre PG bo30 
10891 041304 020123 026506 020104 

10892 O413le 027446 O200S53 O2ebS2e 

ieee eile? ener 04751S O04 ; 

10s eee “ite GRASS osoing EMBM: .ASCIZ “FRACTION/CLRD-EXEC/FP.EMIT.F DATA ERR” 
1 1340 047511 027516 046103 

10897 O4134% O4elee O4e4SS 042530 

i mises cee ite Boe ee 

1005 41399 Does Oidkes ONeHHO 

10902 041401 1068 O44S20 O44S1I6 EMBN: .ASCIZ "“FPINIT/CLRD/LDEXP BIT<S9:S8> INSERT ERR” 
10903 O4140&6 027524 O46103 OYelee 

10904 041414 046057 042504 050130 

1090S 041422 O41040 OSell1 032474 

109068 041430 035071 O3406S 020076 

10907 Owls Orit Gieses Obelee 

10909 041451 10S 051103 043057 EMBO: .ASCIZ “ECR/FCCR EXCEPTION+FCC ERR” 

10910 O414S6 041503 Oedlee 054105 

10911 O41464 O42503 OS2ele0 047511 

ioaie Ovlure Geese iste O20 

10914 041504 OS0106 047111 OS2111 EMCA: -ASCIZ “FPINIT FLOW, UNEXP’D FPSHI#FEC ERR” 
10915 041512 043040 047514 Oeb12e7 

10916 041520 OSe440 O42e516 050130 

10917 O41Se6 O4e047 O43040 051520 

i031 HIEM DiHeIO Gland) OFIE0e 

10920 041547 106 20 O44S16 EMCB: -ASCIZ “FPINIT FLOW, HFP DIDN’T UBREAK ERR” 
10921 O41SS4 O2012e4% O46106 053517 

1092e 041562 4 043110 020120 

19923 041570 O44S04 047104 O0S2e04 

103s Oilers Oseig OallOe Oidegs 

1Oass O41612 O46S0e O534S7 OSOI0E EMCC: .ASCIZ “BM/WFP ILLEGL.INTRNL.ADDR ERR” 

1 041620 O4Y444O O46114 043505 

10928 O4%1626 027114 047111 051124 

10929 041634 O46116 O4O4SE 042104 

10930 041642 1 051105 o00l2e e 

10931 tad 051505 O40S20 027104 EMCD: -ASCIZ “ESPAD.B ADDRS ERR; RIDF] 

10932 1656 020102 O42101 051104 

10933 041664 OQe0le3 051105 o35S22 

10934 041672 OS51040 O42133 05650 

10935 041700 000 bs 

10936 041701 105 OS50123 O4e101 EMCE: -ASCIZ “ESPAD.B ADDRS ERR; RISF] 

10937 041706 O410S6 O4O44O 042104 

10938 O41714 OS51See O4e440 OSll2e 

10939 041722 020073 O55S2e o4312e3 

10940 041730 000135 fl 

10941 041732 051505 0S20 027104 EMCF: -ASCIZ “ESPAD.A ADDRS ERR; RIDF] 

10942 041740 020101 O42101 051104 

10943 O41746 Qe0le3 051105 O35 

10944 041754 OS1040 042133 OS6S06 

1094S 041762 000 

10946 041763 105 O50123 O42101 EMCG: -ASCIZ “ESPAD.A ADDRS ERR; RISF]” 





poreth Et, FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 :41 PAGE 20 SEQ 
DOF 02-SEP-77 17:50 ERR MESSAGES, DATA HEADERS, Bara VECTORS. Pre . sa bea 


ee : 
_e 
3 


ee 7520 EMCH: .ASCIZ “LDEXP/STEXP FPINMUX(DOUT) ERR” 


ReneS 
Pe 


é 
22P2 
i 


DHA ;DATA HEADERS HERE 
042052 O2645S 050106 026523 DHB: -ASCIZ “--FPS- --FEC- --FEA- OLD-SP OLD-PC OLD-PS” 


116 e114 000123 
BuBiaa 103 Bupese OSilee DOHC: -ASCII “CPUERR MEMERR ™ ;CONT ON NEXT LINE 


hea tid carada 
4 
F 


Rich neihiee Rice: 
0 
rw: 
— 


39933399 
a2al 


004S2e 
O4e14e meats 026504 050123 DHAC: .ASCIZ “OLD-SP OLD-PC OLD-PS” 


no 
2 
Hes 

FO 
2 
2 
2 
= 


Sone fee 


14 
sy 

167 OSS O44S1S 051105 DHF: -ASCIZ “-MIER- -MAND- E-DATA R-DATA” 
OO44S' T 


3 
3 
2 
wn 
=e 
a 
on 
2 
2 


33 

a 

2 
Sih 
Bien 
RB PR 


5 
1 
oSe4 
122 pagese 021443 DHG: .ASCIZ “ROM### ROMADR E-DATA R-DATA” 
1 
1 


re 
: 
: 


eecSe 0S04 000 
042257 lee 046517 021443 DHH: -ASCIZ “ROM### TOTERR S<>S+C BD-IOR BD-AND” 
264 OO444 7524 042524 


051104 OHI: -ASCIZ “ROMADR -FIR-- FPUBRK PRVFPS FPSFEC -FEA--" 


pesvesrrcre 


: 
: 


DHL : -ASCIZ “R-FPSHI/FEC-E FLG<S> -FIR--" 


a 


3B 
3B 
2 
z 
5 
ait 
z 
& 
ts 
S 


? 
? 
-— 
o 
ted 
£ 
oO 
<= 
£ 
5 
o 


BS 
fT 
288 
in 


DHM: .ASCIZ “INSTR. OLD-SP OLD-PC OLD-PS” 


Oo 
S 
2 
% 
s 
2 
a 
8 
8 


MOe 


PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 210 SEQ 0212 
DOQFPEA.P11 02-SEP-77 17:50 ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC SEQ 0232 
11003 042436 047411 O42114 051455 

11004 O42444 O04S20 046117 026504 

ee ees 041520 ale 042114 

ll pre 108 DHN: .ASCIZ “R---FLAGS----E R---WHAMI----E” 
ll 455 

11 1011 Oe64SS 

11010 2506 040510 O44515 

11011 042514 O2645S O264SS 000105 r 

11 16 6106 DHO: -ASCIZ “E---FLAGS----R 

Re Bee i of 

Ate ico now s 052515 051102 OP: -ASCII “BMUBRK ™ ; CONT 

11017 Bisseo Oe6S22 046106 043501 ODHR: -ASCIZ “R-FLAGS” 

11018 e556 000123 7 
11019 O42560 Oe6S2e Oe64SS O46106 DHO: .ASCIZ “R---FLAGS----E R---UADDR----E 
11020 2566 043501 6Se3 026455 

11021 2574 O4e45S 051011 0264 

[1083 Osseo Geedee Gesues | padIoS 

11024 O42616 ela O40S20 051104 DHS: .ASCIZ “CSPADR E---FPCNST---R” 

11025 By O4e411 O264SS 043055 

11026 041520 OS1516 026524 

11027 042640 lee x 

11028 O42644 054105 023520 DHW: -ASCIZ “EXP’D RCV’D 

11029 O4e6S2 O041S2e 023526 000104 . m 

11030 O04 022055 050106 026523 DHx: -ASCIZ “-SFPS- 

11031 O4%e666 000 - 2 
11032 O42667 055 O26455 O2645S DHY:  .ASLIZ “------------- EXP-------------- ------------- RCV-------------- 
11033 042674 O264SS O264SS 026455 

11034 O42702 O264SS 054105 O26S520 

11035 042710 455 O26' 5 

11036 042716 O264SS O264SS 026455 

11037 042724 026455 

11038 O4e2732 Oe64SS O264SS5 026455 

11039 BS 455 051055 053103 

11040 2746 455 O0264SS O264S5 

11041 04, O2645S O264SS 026455 

11042 042762 O264SS 000 , : 
11043 pate) 105 050130 O264SS ODkzZ: .ASCIZ “EXP---FPS--RCV -FEC-- -FEA-- 
11044 04, 043055 051520 026455 

1104S 04 041522 043055 

Hee fan fue fea fae 

11048 O43022 021443 051123 041526 DHAA: -ASCIZ “#eSRVC BMSRYC” 

11049 3030 041011 OS151S OS3l2e 

11050 3036 000103 

11051 O43040 OebS2e 050106 044123 DHAB: -ASCIZ “R-FPSHI/FEC” 

110S2 043046 027511 042506 000103 

110S3 043054 DHAL 

11084 043054 DHAM: 

1105S 043054 044123 043111 026524 DHAN: .ASCIZ “SHIFT-VALUE” 

11056 043062 O4052e6 052514 000105 

11057 0430 041501 021503 Oe DHAQ -ASCIZ “ACCHER” 

11058 043076 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 211 SEQ 0213 


DOFPEA.P11  O2-SEP-77 17:50 ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC SEG 0233 
11059 043077 DHAT: 

11060 043077 101 041503 021443 DHAU: .ASCIZ “ACCes E-DATA R-DATA” 

11061 043104 004443 026505 o40S04 

Hs aus int 051011 ON20S5 

Hides Oa 188 Ga7iii 052123 DHAX: © .ASCIZ “FPINST E-UBRK R-FPSHI/FEC™ 
11065 O43ide O4e411 O5e455 051102 

11066 043140 13 026522 050106 

11067 Eels o44123 027511 6 

Hides O43ie6 DHBI: hapa 

11070 043156 O40S04 O40S24 OSI4SS DHAY: .ASCIZ “DATA-SET 

11071 O43164 OS2105 000 

1107¢ 43167 DHBA: DHBB: DHBC: DHBD: DHBF: DHCA: | 

11073 043167 105 OSe¥SS OS1102 DHBG: .ASCIZ “E-UBRK R-FPSHI/FEC 

11074 043174 004513 Oe6Se2 050106 

11075 043202 O44123 027511 O42506 

11076 043210 000103 f 
11077 O432l2 051105 032474 030072 DHBE: .ASCIZ “ER<S:0> E-CNTR/EXPNT-R 

11078 OSes Osl1ey OdeaS? OSUL9D 

14080 043234 052116 051055 —— 000 

ibe. owen, Oo] 55 051102 DWBH: .ASCIZ “E-UBRK -FPS-- £R<8:0> R-FPSHI/FEC™ 
11082 043246 004513 043055 051 

11083 ONSe54 CepHes Oue411 096128 

11084 070 037060 051040 

11085 043270 043055 051520 044510 

11086 043276 043057 041505 000 - 

11087 043303 111 052116 O4350S DHBJ: .ASCIZ “INTEGER 

11088 043310 051105 —— 000 

11089 O43313 055 OSO106 26523 DHBL: .ASCIZ “-FPS--" 

11081 043322 081120 027126 OS010$ DHB0: .ASCIZ “PRV.FPS EXPD--FPS--RCVD EXPD--FEC--RCVD" 
11092 043330 020123 OS410S o42120 

11093 455 050106 26523 

11084 1055 053103 020104 

11 4105 042120 Oe6455 

11096 043360 042506 026503 051055 

11097 043366 053103 000104 : 
11098 043372 05010 047111 052123 DHCC: .ASCIZ “FPINST E---CPUERR---RO=TRAP,’-1=NO. TRAP 
11 3400 O4e411 2645S 041455 

11100 043405 052520 051105 Od265ee 

11101 O43414 O2645S O04Se2 036460 

11102 ONsHee 051124 050101 026457 

11103 043430 036461 047516 052056 

11104 043436 O40Se2 000120 7 

11105 O43442 26505 Oe6455 054105 DHCH: .ASCIZ “E---EXPNT---R 

11106 O43450 047120 26524 026455 

11107 043456 000122 

11108 

11109 

11110 ;DATA ADDRESS VECTOR 

1111) "EVEN 

1iile 943460 DTA: 

11113 O43460 O02b12 002614 002616 DTB:  .WORD FPS,FEC,FEA,OLDSP,OLOPC, OLDPS,0 
11114 043466 002772 002766 002770 


3 


£0 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 212 SEQ 0214 
11  O2-SEP-77 17:50 ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC SEQ 0234 
043474 000000 

043476 177766 177744 OTC: .WORD CPUERR.MEMCRR ;CONT ON NEXT LINE 
043502 002772 002766 002770 DTAC: :WORD OLDSP,OL” .,OLDPS,O 

043510 000000 

043512 OTL 

043512 OTG: 

043512 DTN: 

043512 « 002750 002754 OTF: .WORD EREGO,EREG1,EREG3,EREG2, 0 

043520 O0027S2 o00000 

043524 002756 002750 002752 DTG: .WORD EREGY,EREGI,EREG2 sCONT ON NEXT LINE 
043532 002754 o00000 “WORD : 

3536 001302 001316 001320 DTH: “WORD  $REGO;SREG6, SREG7, SREG11,$REG12,0 
043544 001324 001326 O00000 

0435S2 0027S 002760 002754 DTI: .WORD EREGY,EREGS,EREG3,SFPS ;CONT ON NEXT LINE 
043560 002610 

3562 DTO: .WORD EREGL ;CONT ON NEXT LINE 

043564 DTAB 

043564 DTAQ 

043564 002746 o00000 OTR: .WORD EREGO,O 

043570 002750 DTS: “WORD EREGI’ 5CONT ON NEXT LINE 

043572 000752 002746 O00000 DTP: "WORD EREG2, EREGO 
043600 002610 o00000 Tx: “WORD 

002610 O02612 O02614 DTZ: ‘WORD $FPS;FPS,FEC,FEA,O 

043612 002616 O00000 

043616 002630 002746 OO0000 DTAA: .WORD UBCNTR,EREGO,O 

043624 DTAY:: brats OTBJ: DTBL: 
043624 002750 oD0000 DTAL: .WORD EREGI,0 
043630 DTAM: 
043630 602756 000000 OTAN: .WORD ERE 
043634 002774 002772 002766 DTM: “WORD EPINGt-OLDSP, OLDPC, OLDPS, 0 
043642 002770 Oo00000 
043646 DTAT: 
043646 002746 002646 002656 DTAU: .WORD EREGO,MFACO,MFAC1,O 
043654 O000000 

043656 002752 002750 002746 DTAX: .WORD EREG2,EREGI,EREGO,O 

043664 000000 
04 002754 002752 002750 DTBH: .WORD EREG3,EREG2,EREG1,EREGO,O 
043674 002746 o00000 
043700 002754 002746 002752 DTBE: .WORD EREG3,EREGO,EREG2,O 
043706 000000 

043710 DTBA: OTBB: DTBC: DTBD: DTBF: DTCA: 

04371 002754 002745 OO0000 DTBS: .WORD EREG3,EREGO,O 
ova? 6 o02752 002750 002746 OTCC: “HORD EREG2, EREG1, EREGO, EREG3, 0 

043730 002746 eae of 002752 DTBO: .WORD EREGO,EREG1,EREG2,EREG3,EREGY, 0 
043736 002754 000006 


002756 
043744 002746 002750 OO0000 DTCH: .WORD EREGO,EREG1,O 


;FLOATING POINT DATR VECTORS 


- EVEN 
043752 044370 O02646 O44476 DVI: -WORD EACO,MFACO, RACO,MFACe, O 
043760 002666 000000 
043764 O44S7e OOCb46 OY4414 DVe: -WORD HACO,MFACO, EAC2,MFACS. RACe,MFACY, O 


043772 O0e72e6 O44See 002706 
044000 000000 





-~, 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 213 SEQ 0215 
DOQFPEA.P11 Oe-SEP-77 17:50 ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC SEQ 0235 

11171 O44002 044572 OOeb46 O4NN0e2 DV3: -WORD HACO,MFACO, EACI,MFACS, RACI,MFAC3, O 

i1igs eemte 002716 O44S10 002676 

: liz 044020 O44510 OO26S6 O44S22 DVAD: .WORD RACI,MFAC1, RACe,MFACe, O 

11176 O44032 044572 OO2646 O44402 DVAE: .WORD HACO,MFACO, EACI,MFAC1, RACI,MFAC2, RACe,MFAC3, O 

11177 O44O4O 002656 O44S10 002666 

11178 O4404% O44See 002676 000000 

11179 O440S4 DVBJ: 

‘Tit nee waeee 002646 O44476 DVAF: .WORD EACO,MFACO, RACO,MFACI, O 

11182 O44066 O44604 002706 O44630 DVAG: .WORD HACI,MFAC4Y, HAC3,MFAC3, RAC2,MFACS, EACe,MFACe, O 

iin any the eae O44See ene 

11185 044110 044572 O44402 DVAH: .WORD HACO,MFACO, EACI,MFACL, RACI,MFACe, O 

11186 O44116 002656 044510 002666 

11187 044124 000000 

11188 O44126 044510 002646 OO0000 DVAI: .WORD RACI,MFACO, O 

11189 044134 044356 002646 DVAJ: :WORD EACX)MFACO’ ; CONT 

11190 O44140 O44464 002656 O00000 DVAK: .WORD RACX,MFAC1, O 

11191 O44146 044572 002646 O44534 DVAL: WORD HACO,MFACO, RAC3,MFAC1, O 

ig OWED Dvgo 

11194 O44160 044572 002646 O44604 DVAV: .WORD HACO,MFACO, HACI,MFAC1, EACe,MFACe, RAC2,MFAC3, O 

11195 044166 002656 O44414 

11196 O44174 O44S5ee 002676 009000 be 

11197 O44202 O44772 O02646 O44762 DVBH: .WORD ESSF,MFACO, EADF,MFAC1, O 

11198 044210 002656 000000 

11199 G44e14 DVBI: 

11200 O44214 O44666 00264 044677 DVAM: .WORD ACESF,MFACO, ACODF,MFAC1, EXPRES,MFAC2, RCVRES,MFAC3, O 

11201 O44ee22 56 044710 002666 

11202 230 044725 0000: 

11203 044236 DVBB: 

11204 O44236 O44742 002646 O447S2 DVBA: .WORD EASF,MFACO, EBDF,MFAC1, O 

1130 bu4ee0 ByuPue 002646 OO00000 DOVBC WORD EASF,MFACO, O 

11207 256 O44762 00264 044772 DVBD: :WORD EADF,MFACO, EBSF,MFACI, EXEAEB,MFAC2, RCEAEB,MFAC3, 0 

11208 O44264 002656 O4500e 002666 

11209 O44e72 045016 002676 000000 

11210 O44300 045032 O02646 O4SO4S DVBF: .WORD SDEADF,MFACO, SSEBSF,MFACI1, O 

1leli O44306 002656 000000 

li2le O4W431le O444Oe O02646 O44S10 DVBL: .WORD EACI,MFACO, RACI,MFACI, O 

{ i514 buyae4 BYE BENE 000000 OVBM WORD RACO,MFACO 

11215 044332 O4SO60 002646 O45S100 DVBN: WORD EACIR3, NFACO,” RACIR3,MFACL, O 

llel& O44340 002656 000000 

11217 O44344 a DVCD: DVCF: DVCG: 

11218 O44344 O443S6 003164 O44464 DVCE: .WORD EACX,FPSEFZ, RACX,MFACO, O 

is O443S2 002646 000000 

1l2el ;RANDOM ASCII MESSAGES FOR ABOVE: 

11222 O443S6 OS4105 042120 O4O44O EACX: ‘ASCIZ “EXPD ACC:” 

lie23 044364 041503 000072 

li2ge4 044370 O5410S O42120 O40440 EACO: .ASCIZ “EXPD ACO:” 

lleeS 044376 030103 000072 

llee& O84402 054105 042120 O4O44O EACI: .ASCIZ “EXPD ACI:” 





DOS 
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DOFPEA.P11  O2-SEP-77 17:50 ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC SEG 0236 
11227 044410 030503 00072 A - 
11288 OWNMI4 OS4105 (2120 OMOHO EAC2: .ASCIZ “EXPD AC2: 
11230 O44425 054105 O42120 OYO440 EAC3: .ASCIZ “EXPD AC3:" 
11231 O44434 031503 000072 . 
1i2ge O4W44O O4105 QNe12) OHONHO EACH: — .ASCIZ “EXPO ACY: 
11234 3 Deai0s oieted OYO44O EACS: .ASCIZ “EXPD ACS:" 
1532 Ou4des ONise2 OMele6 OHO44O RACK: .ASCIZ “RCVD ACC:” 
11237 041503 000072 & ‘ 
11238 O44476 O41S522 O42126 OYO440 RACO: .ASCIZ “RCVD ACO: 
11239 030103 72 ‘ 3 
11240 O44510 O41S22 O42126 OYO44O RACI: .ASCIZ “RCVD ACL: 
11241 044516 030503 00007e 5 
ligde OWSee ONiSe2 ONelee OHONHO RACZ: .ASCIZ “RCVD AC2: 
Libuy OHM Dalees Dselee OHO RAC3: .ASCIZ “RCVD AC3:" 
11245 o44542 031503 00007e . 
1124 O44546 041522 O42126 OYO4N4O RACY: .ASCIZ “RCVD ACH: 
11247 032103 2 a 
11248 O41S22 042126 OYO4YO RACS: .ASCIZ “RCVD ACS: 
11249 000072 

11250 044572 043110 050120 OYO44O HACO: .ASCIZ “HFPP ACO:” 
11251 O44600 030103 000072 ‘ i 
11252 O44604 043110 050120 OYO440 HACI: .ASCIZ “HFPP ACI: 
11253 O44e12 030503 000072 ‘ . 
11254 O44616 043110 050120 OYO440 HAC2: .ASCIZ “HFPP AC2: 
11255 O44624 031103 00007e ss x 
11255 O44630 043110 050120 O4O440 HAC3: .ASCIZ “HFPP AC3: 
11257 044636 031503 000072 . 
11258 O44642 043110 050120 OYO44O HACY: .ASCIZ “HFPP ACY: 
11259 O44650 032103 00007e . é 
11260 O44654 043110 050120 OYO440 HACS: .ASCIZ “HFPP ACS: 
11261 O44e62 032503 000072 ie 
11262 O41501 OSS¥66 043123 ACESF: .ASCIZ “ACBISF): 
11263 O44674 035135 000 , 
11264 044677 101 030103 042133 ACODF: .ASCIZ “ACOLOF]: 
11265 O44704 OS6506 000072 : 
11266 O44710 O5410S 042120 OS1040 EXPRES: .ASCIZ “EXPO RESULT: 
11267 O44716 051505 046125 035124 

11268 044724 — 000 P 
11269 044725 ee 053103 020104 RCVRES: .ASCIZ “RCVD RESULT: 
11270 O44732 Q4eSee 3 052114 

11271 044740 00007¢ 

11272 O44742 O40S0S 051533 OS6506 EASF: .ASCIZ “EAISF]: 
11273 044750 00072 3 
11274 O44752 O41105 042133 OS6506 EBDF: .ASCIZ “EBIDF): 
11275 044760 000072 

11276 O44762 O40S0S 042133 OSESO EADF: .ASCIZ “EALDF]:" 
11277 044770 000072 

11278 O44772 O41105 051533 OS6SO6 EBSF: .ASCIZ “EBISF]:" 
11586 054105 . 
Il 4105 042120 O42440 EXEAEB: .ASCIZ “EXPD EA+EB: 
11281 O45010 025501 041105 o00072 

11282 O4SO16 041522 42126 O42440 RCEAEB: .ASCIZ “RCVD EAVEB:” 


EET 8 


PRLS 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


ee 
rururoforure 


Ww 
on) 





44 nh one te ai — 


045024 
045032 
04S040 
O4SO4S 
0450Se 





he AS Heseaces, 


SDEADF: . 
SSEBSF: . 
EACIR3: . 


RACIR3: .AS 





TA HeRbERS, Bata vectoRS ETc 
“SD/EALDF1:" 


"SS/EBISF]:” 
“"EXPD ACI/RITE3:” 


“RCVD ACI/RITE3:" 








FO3 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) oe EP-77 22:41 PAGE 217 SEQ pete 
DOFPEA.P11 02-SEP-77 17:50 CROSS REFERENCE TABLE -- USER SYMBOLS S 238 
ABASE = 000000 386 
ACDWI = 000000 386 
ACDWe = 000000 386 
ACPUOP= O0CO000 386 401 
Aco =~000000 197@ § 2384% 2386 2608 2610% 2612 2614 e991* 2992 3086* 3089 3125* 3129 
3146% 3147 3150% 3154 3169% 3238% 3241 3261% 3262 3279% 3283 3300% 3301 
33 332e% 3324 3407% 414 3535% 3542 3647% 49% 3767% 3768% 3 
3895* 3995 3996% 4023% 404% 4051% 40Sex 4079% 4OB8O* 4414S* 4146% 4169% 4170% 
4e46% 4254 4449e 4450 4451 4YS4S* 4S46% 4547 4657# 46 4978% 4979%  4980# 
4984s 5 S049 So6S* 5 5069* 5073 S087* Si04* 510 5178* 5195 
S S249e S261 5320% 5226 5330 5389# 5401 S460% S466 5470 
SS48* 5635 702 S704% 5706* 5781* S849%  5S850* as 59 S934* pease S1* 
6061% 6172e%  6179% 6691%  669¢% 6988* 6989% 111% 
7112e% 7e1S5* 7258% 7563% 7856% 8236% B8244* 8416% 8423 8551% 98558 8726* 
8740 887e% 9007* 9021 
ACODF 044677 11200 = 112648 
AC1 =~000001 198% e2416% 2418 Cb44e 2646% 2648% 2650 3087 3106% 3126*% 3148%  3239%  3259% 
3280% 3302% 3757% 3767 3988* 3989 3995 4016% 4017 4023 4YO44e 4404S 4051 
4072% 73 4140% 4145 4163% 4169 4247" 4253 4688% 4689 SO46* + 
S10S* Si2e3%  5553% S640* 645 5703% 5706 5711% 5785* 5787 56 
S942# 6066* 6071 6173% 6186 6291* 6296 6686* 6691 6983* 7216% 
7223 7259% 7266 7568 8237% 8239 240 B824S# 8299* 8300 
se alta 8419 8420 % 426 8431 855e% 98557 8727% 8741 8873% 8886 
Ace =~000002 1998 2e448% 2450 2680 268% e2b84* 2686 ess4* 2886 esss* 2890 3088* 3107% 
3127% 3149%  3240% 3260%  3281%  3303%  3904* 4Y141% 4146 4164% 4165 4719% 
4814% 4815 4816% 4817 SO47% SO68* 5S106* Slc4*# 6296%  6297% 7217# 
7224 7260% #7267 7569 862 B252%  8253% 305%  8306% 0 8431%  8432% 
8437 6557 8S58% 8564 8728% 8742 9009* 9023 
AC3 =x00903 2008 e480* 2482 2716 2718% e720% 2722 e848* 2850 essex 2854 3105* 3108 
3124% 3125 3129% 3133 3147% 3150 3167% 3168 3170% 3174 3e41% 3242 32e58# 
3261 3278% 7 3283% 87 3301% 04 332 1% 3324* 3328 3408# 
3536% 3542% 3758% 3768 3990% 91 4018% 419 4O4* 4074" 40 4eS3% 
4eS4e 4750% 4781% e 4783% 4784 So4wv# SO4S S049% 5053 5066* 69 
S08S* S088 Slee 5125 5183*  518S* SeS4# 256* Se S32S# 
ree ask S394* $396% 5402 S46S* S466% 5471 8239% 8253 8294* 8295 83 
ACY =x000004 fue og 2852 3128% 3168% 3170 3282% 3323 4165* 4170 4782% 4783 SO48* 
ACS =000005 e0ee e886* 2888 4B815* 4816 
ACé_ =%000006 2038 3996 4024 4052 4080 
ACESF O446665 11200 =1126e8 
AbB00 1 Oee030 Brio" 69138 
ADDWO = 000000 386 
ADDW1 = 000000 386 
ADDW1O= 000000 386 
ADDWil= 000000 386 
ADDWie= 000000 386 
ADDW13= 000000 386 
ADDW14= 000000 386 
ADDW1S= 000000 386 
ADDWe = 000000 386 
ADDW3S = 000000 386 
ADDWY = 00 386 
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ADDWE = 000000 
ADDW7 = 000000 
ADDWB = 000000 386 
ADDWS = 000000 386 
ADEVCT= 000000 386 392 
ADEVM = 000000 386 
AENV = 397 
AENVM = 000000 6 398 
AFATAL= 386 389 
ALTN = 125252 ecbs 227 
ALTP = 052525 ec4s 225 7505S 7753 
ALTYN = 170360 ec3# 
ALTYP = 007417 eees 
AMADRi= 000000 386 
AMADRe= 000000 386 
AMADR3= 000000 386 
AMADRY= 000000 386 
AMAMSI= 000000 386 
AMAMSe= 006000 386 
AMAMS3= 000000 386 
AMAMS4= 000000 386 
AMSGAD= 000000 386 394 
AMSGLG= 000000 386 395 
AMSGTY= 000000 386 388 

TYPi= 000000 6 
AMTYPe= 000000 386 

TYP3= 000000 386 
he et 355 667 668 669 678 680 688 4567 4S76 4585 4594 

= 052525 225% 662 663 664 677 678 686 4570 4579 4688 4597 6049 6109 

ASS = 000000 386 391 
APRIOR= 000000 386 
APTCSU= 000040 10118 102288 
APTENV= 000001 780 9894 10111 10184 102268 
APTSIZ= 000200 102258 
APTSPO= 000100 10113 10186 10227% 
ASHBYT= 104430 5965 5966 6087 6088 103688 
ASHEYM= 104431 7574 7575 7870 7871 103698 
e = 000000 386 399 
ATESTN= 000000 386 390 
AUNIT = 000000 386 393 

= 000000 386 400 
AVECTI= 386 
AVECTe= 000000 386 
AGIS 67218 
020700 67288 

A03$ -020730 67358 
AOYS 020760 67428 
A0SS 021010 67498 
ADES 021040 67568 
A07$ 021070 67638 
ALOS 021120 67708 
ALIS 021150 6777% 
Ales 021260 678848 
AL3$ 021230 67958 
ALYS 021260 68028 
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ASS § 021310 68098 
Al6$S 021340 68168 
Al7$ = =©021370 68238 
Re0$ = Oel4e0 6830% 
Ael$ = 021450 6840% 
ReeS 021500 68478 
Ae3$ 021530 68548 
Re4$ 021560 68618 
R2S$ 021610 68688 
AeES 021640 68788 
Ae7$ 021670 6885s 
A30$ 021720 68928 
AZ1$ 021750 68998 
AZ2$ 6906% 
BGNMES 003242 7148 804 
BGNPCT 003732 81S# 817 
BITO = 1 le68 5960 6084 7972 7973 7988 8018 
BITOO = 000001 1168 126 7776 
BITO1 = 00000e 1158 125 1774 
BITOe = 1148 1e4 
BITO3 = 000010 113% 123 7809 9490 
BITOY = 000020 1les lee 9489 9916 
BITOS = 000040 1118 lel 8812 9488 
BITO&6 = 000100 110% 1e0 =. 9487 
BITO7 = 000200 1098 119 8816 8973 9228 9486 9519 
BITO8 = 000400 108% 118 8835 9485 9792 
BITO3S = 001000 107% 117 9800 9904 
BIT! = Oe leS#e 7972 7973 7987 8020 8025 8030 
BIT10 = 002000 1068 1893 9859 \ 
BIT11 = OO4000 10S# 9807 
BITle = 010000 104% 830 
BIT13 = 020000 1038 9866 
BIT14 = 040000 1028 1805 1816 9334 9778 9917 
BIT1S = 100000 1018 1805 1816 8717 8719 8865 8988 8990 9255 9753 10422 10429 
BITe = O00004 le4e §=7970 7971 7985 7986 8019 8020 8024 8029 
BIT3 = 000010 1238 1884 7970 7971 7985 7986 8018 8025 
BITY = vee lees 1884 7968 3 7984 8017 
BITS = 040 lels 898 1884 7968 7969 7983 8029 
BIT = 000100 1208 827 898 7966 7967 7981 7982 8019 9936 
Bite = 000200 1198 4278 7966 7967 7981 7982 8024 
T8 = 000400 1188 898 
BITS = 001000 117% 938 
BPTVEC= 000014 133% 
CCONLY= 177760 ese 
CL = 104411 1002 1405 1765 2047 el4e 222 103538 
CLRFP = 104413 1659 1817 2141 eecS! 103558 
CLRUB = 104415 1009 1027 14680) 8=610357% 
CMPXXM= 104427 103678 
CMP32M= 1044 tt aust nae 157 3177 3248 3268 3290 3311 3331 4456 $789 6995 
8 
wos Fes ee ee we me Be OB 
5950 4 6187 6304 6698 7229 7237 7278 8261 313 8440 8745 
8755 8889 8899 9026 9036 9041 103658 
CNDSES= 104405 7504 7752 = 103498 


CODER OeS256 7799 —ss« BOB 1s 
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D@FPEA 
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CODEB 


PERSS Cosa ATO AS 


025316 


ARE _D 
7 17: 


panels 
7803 81108 
7812 81408 
7817 81628 
1878 19088 
1761 1780 
2108 993% 
2118 
2088 il2 
418 71 
4ee 10128 
62038 6el 
8662 8663 
48% 347 
425 109598 
479: 110488 
481 110518 
477 109708 
SeS = 110538 
Se? 110548 
Se9 =: 110558 
515 110578 
531 110598 
S33 110608 
539 110648 
S41 110708 
427 10960 
S43 110728 
SYS 110728 
S47 =1107e8 
509 549 
SSi 110778 
553 110728 
555 110738 
557 = 110818 
559 110698 
S61 110878 
S63 =11089# 
569 110918 
429 431 
495 497 
499 110988 
S71 11105# 
451 109748 
4S3 109798 
455 109648 
457 459 
461 109978 
463 110028 
465 110078 
467 110128 
469 110158 
471 110198 
473 110178 
475 §=11024%8 
110288 
443 44S 


110728 


433 
110728 


109908 


447 


8791 


10967% 


449 


8939 


110308 


8940 


103608 
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042667 110328 
DHZ 042765 441 110438 
DISPLA O01 3478 768% 776% 9822%  9858% 
DISPRE 000174 2788 776 
DIVFOl 022336 7007 70518 
DSWR = 177570 478 346 767 
DTA 04 42S = 111128 
DTAA 043616 479 -111398 
CTAB 043564 481 111318 
DTAC 043502 477s: 111178 
DTAL 042524 111418 
DTAM 043630 Se? 111428 
DTAN 043630 111438 
DTAQ 043564 51S = 111328 
DTAT 043646 S31 111468 
DTAU 043646 533 111478 
DTAX 3656 S39 111498 
DTAY 3624 S41 = 111408 
DTB 34 427s 111138 
DTBA 043710 S43 111558 
DTBB 371 SYS = 111558 
DTBC 043710 547 =111558 
DTBD 043710 509 S49 =: 111558 
DTBE 0437! 551 111538 
DTBF 043710 5S3. 111558 
DTBG = .943710 SSS) 111568 
DT 3666 S57 111518 
DTBI 043624 559s: 111408 
DTBJ 043624 S61 = 111408 
DTBL 043624 563 11140# 
DTBO 043730 569s: 111598 
DTC 043476 429 431 433 111168 
DTCA 043710 495 497 =11155% 
DTCC 043716 499 111578 
DTCH 043744 S71 111618 
DIF 043512 451 lllees 
DTG 043524 453 11le4s 
DTH 043536 455 Illebs 
DTI 043552 457 459 111288 
DTL 043512 461 111198 
DTM 043634 463 111448 
DTN 043512 465 I1llels 
DTO 043562 467 111308 
DTP 043572 469 111358 
DTQ 043512 471 111208 
DTR 043564 473 111338 
DTS 043570 475 111348 
TX 043600 443 44S 447 449: 111368 
TZ 043604 441 = 111378 
DVAD 044020 483 311748 
044032 485 487 111768 
DVAF O440S4 511 Sig 111808 
VAG O44OE6 489 491 111828 
VAH 044110 Sel S27 529 537 111858 


DVAI O44 126 Se3 SeS =111888 
AJ 5S 111898 


* 
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FOP-11/GD,FPLLGE NEROURREDJGGWOSTIC  AGLLLSSDLARAED (BBCP "FecRPEMfanE BE 222 SEO Flas 


DVAK 044140 435 437 111908 
DVAL 044146 517 S19 111918 
DVAM 044214 S41 = =112008 
VAY 4 111948 
4 112048 
4 4 112038 
4250 S47 = 112068 
DVBD 4256 509 S49 =: 112078 
DVBF 044300 S53 112108 
DVBH 044202 S57 = 111978 
DVBI 044214 559s: 11199% 
0440S4 S61 111798 
DVBL 044312 S63 = lieles 
DVBM 044324 S65 112148 
OV 0443 S67 = 112158 
DVBO 044160 569 «111938 
CO 044344 501 1lel7s% 
DVCE 044344 S03 112188 
DVCF O44 50S 1lel7# 
DVCG 044344 507 112178 
DVI 043 439 111668 
DVe 043764 443 449 111688 
DV3 4 44S 447s: 111718 
DWCN 002636 6168 826% 9116% 9146% 9764*% 10396% 
DWESCP 002634 6158 9140 9142 9760% 10390% 10393% 
DWFLAG O0e644 6198 9130 9759% 10391* 10394# 
DWICNT 003000 6568 825* 826 1759% 2023% 9146 9765* 10396 
DWLOOP 002640 6178 1153% 1635" 1764*% 202b* 2117% 2227% 2376% 2408% 2440% e47ee 2600% 236% 
267e% 2708% e840% 876% 298e% 3399% 352°7% 36378 375e% 3894" Ye3be YW41l® 4535 
464% 46778 4708% 4739% 4770% 4803* S544* 5701* 5933% 6059% 6163*% 628%  6680% 
+14 4 noe 7249% 75S2% 7789% 8243% 8298* 8540* 8670 8798 8948 9120 9147 
% 
DWLOPC 002632 6148 Y9lle 914S5* 9761% 
DWOLOP O02b4e 6188 9120 9147% 9763% 10397% 
DWSCNT= OOO006 6558 656 825 9764 9765 
DWIILC= 177546 214s 827% 3062 S9B46* 9936% 
DWiILI 030500 706 91128 
DWiiLV= 000100 2158 706 
pols Oeelbe 70158 
022176 70198 
D03$ Ressle 70238 
DOYS e2eb 70278 
Doss Oeee4e 70318 
DOES OeeeS& 70358 
DO7$ =8=6: Geee7e 70398 
010$ 2306 70438 
D11$ Oee32e 70478 
Eaxn 044356 11189 11218 = 112228 
ACO 044370 11166 11180 Illes 
EAC] O4440e 11171) 11176) 3=:1118S) = Ll2le = 1 1226s 
EACIR3 O4S060 11215 = 112888 
EACe 044414 11168 11182 11194 1l2e8s 
AC3 OY44O6 112308 
ACH O4Y4440 lle3e8 
EACS O444Se 112348 
EADF 044762 11197 11207 §=112768 
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EADS. = 104424 8710 8827 8962 103648 
EAS puA7ae 1izo4 120k. 112728 
ESor = OM ti5o4  1i57ae 
EBSF 044772 11197 11207 112788 
EMA 425 105588 
EMAA 037116 479 105838 
EMAB 037141 481 106878 
EMAC 03721 477 106948 
EMAD 037254 483 107008 
EMRE 0373 48S 107088 
MAF 037356 4g7 107128 
MAG 037413 489 107178 
EMAH 3 491 107248 
EMAI 03 493 107318 
EMAS 03757 S21 107378 
EMAK 037615 S23 (107418 
EMAL 037646 525 107468 
EMAN 037701 527 107518 
EMAN 037740 529 107578 
MAO  O4O004 513 107638 
MAP 040036 511 107688 
EMAQ 040070 515 107738 
EMAR 040107 517 107768 
EMAS 040153 519 107838 
EMAT 20 531 107908 
E 0255 533 107958 
mAV 40312 535 108008 
0345 537 108058 
E O40401 10810% 
EMAY 0436 S4i 108158 
E 035656 427 105598 
EMBA 75 543 108218 
E 040533 S45 108278 
MBC 049570 S47 108328 
MBD 340620 549 108368 
EMBE 040724 551 108488 
EMBF  Q40765 553 108548 
EMBG + O41 032 555 108618 
EMBH O41101 557 108688 
Enel == 41155 559 108768 
MBS 041224 561 108838 
EMBK  OYOKEI 509 108428 
EMBL 041270 563 108898 
EMBN 041333 565 108958 
EMBN 41401 567 109028 
MBO O414S1 569 10909s 
MC 035710 42g 105648 
MCA 41504 495 109148 
EMCB 041547 497 109208 
EMCC §© O41 612 499 109268 
EMCD 041650 S01 109318 
EMCE 041701 503 109368 
EMCF 041732 505 109418 
EMCG 041763 7 109468 
EMCH 042014 571 109518 
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Envine bosoie Wsit 
16 4918 
EMVO4S 002026 4938 
EMVO44 002036 49S8 
4978 
49948 
501s 
5038 
106 S0S# 
116 5078 
EMVOS3 O02126 5098 
EMVOS4Y 002136 Sills 
EMVOSS 002146 5138 
156 S1S8 
166 517% 
176 5198 
MVO6 S2ls 
16 S238 
226 Sess 
EMVOB4Y 002236 S274 
MVOES 246 5.98 
53i% 
eae 
71 Q02306 5378 
EmMVO7e 002316 53948 
EMVO73 002326 S418 
EmMVO74 002336 S438 
EMVO7S 002346 S4S# 
E 002356 S478 
EMVO 002366 S494 
MV100 37& SSl# 
101 06 55348 
EMV102 16 SsSs 
EMV1O3 O02426 5S7# 
104 O024%36 oS9os 
MV10S isdoe S618 
MV106 S638 
EMV107 O02465 S65# 
EMV110 76 S678 
MV11 S698 
MV11 6 5718 
ll 5738 
MV114 575% 
115 S46 577% 
EMV1LIE 5798 
EMV117 OO02S6E 581s 
envied 76 583 
776 6508 g 
pOrks = 000010 85988 8608 8611 
002746 atte 9847% lllee 11133 11135 11139 4211147 11149 11151 11153 11156 11157 11159 
EREG1 002750 636 g9eyee lil2e2 11124% 21130 211384 21242 111499 «11151 11157 11159 11161 
002752 6378 S9849* lilee 31124 111385 11149 11151 11153 11157 11159 
ERESS 002754 638% 9850% llle2e 11125 11128 11151 11153 11156 11157 11159 
EREGY 002756 639% 9851% 11124 11128 11143 11159 
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EREGS 002760 408 98S2% 11128 
EREGR 002762 e4le 9aea%  9ec4s 
EREC? 002764 428 | gBeSe 
ERRPNT= 104406 985 i1e8 1266 1292 1402 1647 1802 2038 2122 2292 2 2413 
2u77 «BEDS SEU Ss2B7?Ss2713.s«PBNS «=sBB] «2988 «= S0B4 «= 303sSee MS S65 
5256 Seg «= «'919s«sSuid—(“‘«‘iSRGSC*CSSCi«‘C7}Ss«éi#BOS«Si3993—Ss«H2ySs‘Hua 
wo7? «=o 4a43s«*e?)=Ss soa eH Seas «716 s4747,Ss«778 Sell = s4975 
soya «S083. «S«Ci«S083=s«S102)=Ss«S120.-s«S180 «S281 Saez «5391 SHB 50 37 «S708 
277g Eau «=SCEG39)—Ss«BOG3SsC«B17H «S293 BBB 7108 721Ds72eS7EQ— 786] 
8249 «B02 3a 0gscy)«=S see) BB «429003 «—«:10350s 
ERRVEC= 000004 (oge  703~Ct«<“‘ SCOR OPES)SC«i2SH«LBeGe ««1264* «1290 «131S* 1316* 9783 
9784% 9786x 9789% 
EUFLO = 000012 asogs 8618 8621 
EXEAEB O4SO02 11207, 112808 
EXPRES 044710 11200 112668 
EXTOO O25416 7901 i718 
EXTOO2 023474 7288 «474338 
s 2028 6211 6217 
FALUO! 020532 slg bbls 
O02b16 O28 9192% 11113 11137 
FEC «002614 Pols «873% BBGlx 9017K 9163" 9195" 11113 11137 
FIXFRA= 104423 seve, 7226 «723? 7571. «757278647865 «103038 
FPALTN 003024 6678 «S183 «S240 sg325—s«S394=SsSHSSCiI7BS7BI? 
FPALTP 003004 phos «97a >a «= BBQ) Sop S320-S—«S334 «= S389«Ss SHS «S460. S74 ~—s S553 
ceuo,«S7il.«Ss eG «SséORRSC«éGsL79«CPDL 
FPANIM 003032 B698 
003144 Bags 
003030 at 
FPAPAN 003074 e788 S202 sce = SH13 
IM 003012 4 
FPAPMS 003134 ny 
003010 638 «S273. SUER 
FPEMYZ 003154 e908 BBG B17 
3630 B48 9213 9215 9756" 1O4S1x 104S4x 
FPINST 002774 e4gs 927% 11144 , 
002624 qos S98 sede 36GeH | ITHEX NER NERGH HETOE MND SHIA SESH 96954 96978 
FPMOAN 003022 6668 
003002 Beis 3988 4«4O44 «HONGO 
FPMOIM 003124 peut 
need sia g216 
t 
FPPILT 030616 702 «915c8 
iene setae 
FPPRTI 030760 9i66 «9178 «= s«9201.Ss« S128 
FPPVEC= 000244 sae 702 
FPS. 02612 6008 8736s 8750 8B80* 8894 9016s 9031 9162% 9188* 11113 11137 
FPSEFZ 003164 e928 3086 403085 «=ss310S.—s3i4 = s«3124—s«3e)=S 3463S? le? 0317? «3238 «= 3248 
' ose Seed 3278 ed 0D! eel Ss “lel 
EP tox” Anoaoe cies 9165 «9200-S«212k««97S7" LONTe* 1045S 
8 % ¥ 5 ¥ 
FPZEAN 003104 e808 
FPZEAP 003070 5778 «6SO44)~=«C«SOSS ~=s«s«SOBS ~=SsC«SO7S ~=s«SOBS ©=sSOSH)=S «S104 = s«S112—S«s«S122—S «S130 
FPZERO 003060 755 3021 «=«308?—«s«308B)S«B10RS«Sé«éaS3e39Ssi324Ss«32S9)Ss3260 «3990s «4016Ss«éLG 





o~, 
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a ee 4449 4S4S 4987 5105 5106 $123 5124 


FPZOIM 003114 
FPOO11 003036 


10346 =i 10349 10350 10351 
10360 10362 10363 10364 


11185 11194 112508 
112568 


711 10167 
747% % 
7594 

714 


MEMERR= 177744 
MFACO O02646 


* mF 3268 
3329% 331 3400# 


7229 


10352 
10365 


7237 


10353 
10366 


3289 
3528* 


10354 
10367 


10355 
10368 


SEQ Oeee 
SEQ 0e48 


10356 
10369 
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DOFPEA.P11 
MFACL  O026S6 
MFAC2 O02666 
MFAC3 002676 
MFACY 002706 
MFACS 002716 
MFACE 002726 
MFAC7 002736 
MNS = 170004 
Pri 
Ml os atid 
Me = 177776 
NA = 000000 
NEWPAS 

ee 

NWPAS1 003335 
OFFCL1 025156 
yaa os psoden 
OLDPS 

OLOSP 002772 


02-SEP-77 17:50 


3647 


l 
8717% 


SSS4 
7219 


670 


MACY11 30(1046) 
CROSS REFERENCE 


8719% 


S641 
7262 


673 


DOY 


TAL EP- -77 ice R-évheoL ree 228 


9270% 
927 1% 
9269# 


3989%  4017% 
47 


4552 46 
4771 478 
5334 S401* 
S774% S781 
6060% B08 
6980* 10S* 
7831%  7836% 
6% 8676 
9 8904% 
7 11147 
11200 8=611204 
e4e2% e425 
57 2686% 
3402%  3403% 
4247 4302% 
4724 8-475 1% 
S092x  #5093% 
S331% S342 
S8s8 $926% 
6088 6186% 
7269 7571 
8273% 8279 
gsS2 8663 
8952 9003 
11207 11210 
5561 S787% 
6995 7ec4e 
7867 7871 
B4S1%  84Sex 
11174 811176 
6301% 6304 
8899 9036 
9041 11168 
8437% 8440 
8690* 8691% 
g9S0* 8951* 
6180 8238 
8731 
4573 4582 
gese* 11113 
9289* 11113 
9287% 11113 


wos" 


8830* 


8705* 
8964% 


8425 


8876 


8865* 


8709 
11168 


*EOSEG doug 


8712 







-SEP-77 17: 


2 





peut HARDWARE _D “ pipeahen 


12008 
946 
10116% 


10358 
1805S 
703 
103S1 
1413% 
754% 
6220 
112368 
11214 
11176 
11176 


8941 


4237% 
BO14# 
1013S* 


10389 


704 
10352 
1443% 


10510% 


112388 
11185 


11182 


103628 


CROSS REFERENCE TABLE 


0905 


10142 


10360 


705 

19353 
1805* 
10511% 


11188 
11194 


E04 
Ta 


abage 


10149% 


10S20* 


ll2le 
112428 


41 PAGE 229 
SYMBOLS 
4308% q3164 
9099 9104 
10163*% 10165% 
10362 10363 
750 754 
10355 10356 
1816% 
10S26* 10540 
11240% 
2257 3418 
9193 
9449 9752 
798 723 
1008* 41011 
1163 1174 
1644*  1657% 
2134% shi 
bt 705% 
3778 3897% 
4674% 4705 
7518% 7519 
7535 7543 
7771% 7772% 
785S* 7856 
8232 8288% 


4353* 
9327% 


323 
361% 


eaees 


10203% i10220% 10544 


10364 


1413 
10357 


10541 


3546 
9911 


10365 


10344 


3653 
10421 


10366 


10345 


3773 
10428 


816 


7790% 
9406* 


10367 


10346 


Ol 


887% 


PE Beso 


7798 
9891 


10368 


19347 


4029 


POP-11/60 FP11-E a DIAGNOSTIC 


DOFPEA.P11 02-SEP-77 
Ri =%000001 
Re =%000002 
R3 =%000003 
RY =%000004 


MACY11 30(1046) 


FO4 


O2-SEP-77 22:41 PAGE 230 
CROSS REFERENCE TABLE -- USER SYMBOLS 


BE84* 
88 


102768 


1760% 
3134 
3634% 
4681% 
4771% 
5093 


8703% 
882 


5919% 


10000% 


10002 


6048* 


eibos 


9 E6 desi 


PDP-11/60 FP1i-E HARDWARE DIAGNOSTIC 


DO@FPEA.P11 02-SEP-77 17:S0 


=”00000S 


=%000006 
=%000007 
= 000200 


032 


SSEBSF O4S04S 
= 001200 





MACY11 30(1046) on =" bce 


CROSS REFERENCE 1h LE 


GO4 
2:41 PAGE 231 
SYMBOLS 


6287% 


10 


rMNUe 
oe 


10 
10499 
10535 


8534% 
10042 


10513# 
10537 


1 + 


85 
10275* 


3455 
3667% 


ipeane 


se PG Bese 


7251# 
7 


8546 
10277% 


3456 
3675 


HO4 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 232 SEQ pe33 
DQFPEA.P11 Oe-SEP-77 17:50 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ@ 02eS3 
START 003400 275 281 7388 
STKLMT= 177774 4S 
TPOCT 002610 598 
4M= 104432 7867 103708 
1254 3468 743 767% 769 775% 782% 731 830 9082 9778 97932 9800 9807 
98s9 9866 9901 9904 9907 10046 10474 #«10518 10533% 
SWREG 000176 2798 775 
SWO = 000001 8 
SWOO = 000001 888 ag 
SWO1 = 000002 878 97 
SWOe = OOO0004 B68 
SWO3 = 000010 8Ss8 9S 
SWO4 = 000020 B48 oy 
SWOS = 000040 838 93 9907 
SWO& = 000100 828 9 
SWO7 = 000200 818 91 10046 
SWOs = 000400 808 
SWOS = 001000 738 ag 
SWi = 000002 97 
SW10 = 002000 78% 9082 
SW11 = 004000 77% 
SWie = 010000 768% 
SW13 = O20000 758 
SwWi4 = 040000 748: 
SWiS = 100000 73% 
SWe = 000004 968 
SW3 = 000010 954% 
SWY == 000020 948 
SWS = 000040 938 
SWE = 000100 Ses 10474 
SW7 == 000200 Sls 
SwB = = 000400 308 
SWS = = ~- 001000 8948 
So = 000000 67158 6721 6728 6732 6735 6739 6742 6749 6753 6758 6760 6763 6772 
6774 6777 6795 797 6799 9 6811 6813 840 yy 49 68S4 68s8 
6 6865 6868 6872 878 6880 6882 6892 6894 6896 68 6901 63903 
63906 6908 6310 70le# 7015 7016 7017 7021 7C23 7028 7031 32 7033 
apse 7040 704S 048 7049 85958 8604 8608 8 8621 
Sl = 177400 67158 6723 6725 6 6737 6744 6746 6751 6756 6765 6767 6770 6779 
678 6788 6790 6792 6802 6804 6806 6816 6218 6820 2 6825 6827 
68 32 6834 6842 6847 6851 6856 6863 6870 6885 6887 6889 70les 
7019 7020 7024 7025 7027 7029 7036 7037 7039 7041 7043 7044 gs96s8 
8604 8608 14 18 2 8624 
= 000040 62068 6211 6214 
TBITVE= 000014 1318 
TKVEC = OO0060 1388 
TPVEC = OO0064 1398 
T = Nate 137% 751% 752% 
T 1000 703 9224 
TRPOIO 031104 704 92698 
TRPI1I4 O31126 os 928748 
RTVEC= 000014 1328 
TSTl 004026 831 984n 
1 lbe4s 


TST10 005206 
TST11  O0543e 1638 17568 





POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 233 SEG 0234 


DOFPEA.P11 © O2-SEP-77 17:50 CROSS REFERENCE TABLE -- USER SYMBOLS SEG 0254 
TST12 006216 1852 20198 
TST13 006400 2029 «alles 
TST14 006576 2169 e208 
TSTIS 750 2279 «= 8303 
TST16 772 23658 
TST17 007374 2475 © 25898 
124 913 317 9338 
010016 2711 28298 
TSTel 010252 2879 «8976 
TSTe2 010362 2 30788 
TST2e3 «010716 32308 
Sted 011256 33918 
TSTeS } 011556 3431 35198 
STeb 011732 3559 36298 
TS1e7? ‘Ole 122 3665 37428 
TST3. -OO4I5e 9e0e 
ST30 Ole4ee 3804 38888 
TST31 012510 39808 
S132 013040 41348 
TST33. (013174 42268 
TST34 013604 4283 -4434e 
TST35 013730 4u4e4 «45288 
TST36 014170 4560 = 46378 
TST37 015256 4928 «49718 
TSTY 004350 986 11238 
TST4O §© 015324 4988 S036 
TST41 015634 51758 
TST4¥2 015724 5203 «S246 
TST43 «© O16014 527403178 
TST44 016100 5343 $3864 
TSt¥5 016170 c4ui4 4578 
ST46 016254 S483 $5358 
TSTY7 016420 S546 56328 
STS OO04S64 1155 12518 
TST50 «O16464 S647, Se948 
TSTS1 O16560 57708 
STSe 016650 5790 58388 
TSTS3 016736 5859 9 S9iee 
ST54 017242 5920 6041 
TSTSS § 017472 6050 61588 
S156 017652 6165 62768 
T5757 020534 ble 66718 
TST6 © 04752 13798 
: Deegse* 6914 69678 
e161 922340 7052 470968 
022520 7127 = 72058 
TST63 023474 75028 
TST6Y © Oe42e6 7bb2 277508 
TSTES 25416 82258 
TST6 © Oeb004 8332 
Tete? Gebele 843 85328 
T 1 15008 
T5170 0264 8543 BbSee 
T5171 27064 87878 
T5172 027506 9358 


POP-11/60 FP11-E HARDWARE 
DOFPEA 


PEA.PI1 Oe-SEP-77 17:50 


TYPE = 104401 
TYPMAC 033674 
TYPON = {p44pa 
TYPOS = 104402 
UB = 177400 
UBCNTR 30 
UBRROK BaipeD 
UBRKGS B31 
UBTPOK 002625 
003716 
VECINT 003704 
C 003174 
000300 
WFEA = 000276 
WFEC = 000236 
WFLAG = 000344 
WINIT = O0032 

= 000 

WSR = 000 
WiHANT= 000222 
ZAPHFP= 104416 
APWEP= 104417 
IMN = 100177 
1MP = 000177 
THD 001000 
Sse 031700 

4I O31 
SASEYM 031636 
Tye 350 
v3 = 

TY4 

SaDADR mola 
SBDDAT OO 1eNe 


$ 
: 


c 


DIAGNOSTIC 
804 833 
9977 
10081 10131 
10003 100418 
9875 9880 
103478 
836 10056 
2438 1141 
bles 1407% 
6118 
e 92534 
29 92408 
6108 41 
797 801% 
7968 800 
701% 795 
1898 =61131 
i8le 9443 
is4e 9441 
1788 996 
9754 9914 
1758 = S444 
1558 890 
1598 
1578 
1628 
67158 6721 
6749 6751 
6779 ~=—s 6 781 
6813 6816 
6847 6849 
6882 
6910 70128 
7029 7031 
7047 7048 
1317 1382 
2119s 2 168 
3985 4013 
1256 1642 
2388 
2378 
303 309 
10206 10221 
9556 95668 
95588 10368 
95498 10369 
10177 +=101798 
Ile. 101768 
3637 101788 
s4e8 
3378 
3398 
3788 9084 
10133% 10143% 
0348 


JO4 


MACY11 30(1046) 02-SEP-77 22:41 PAGE 234 
CROSS REFERENCE TABLE -- USER SYMBOLS 


838 9084 9861 9873 
9983 9990 9992 9998 
10294 103448 10542 
9960 9979 9982 9987 10049 10070 10076 10079 1034Ss 
10062 10066 103468 
77 9186 


86 9194 
92e40* 11139 
$261 9751% 10418% 10424 


9876 9881 989e 9969 9971 9972 
10006 10044 10057 10063 10068 10074 


9750% 10419% 10425* 


1133 


1060 1126 1422 1514 1645 1658 2129 2239 9256 9438 
9920 =. 10430 


2135 2245 9065 9447 


6723 6725 6728 6730 6732 6735 6737 739 42 = 8744 
6 6756 6 6760 6763 6765 6767 386770 3866772 6774 
6790 Se 6797 ~3=©6799 e 6806 6809 
6818 6820 6823 6825 6827 6830 6832 6834 6840 6842 
6851 6858 6861 6863 6865 6868 
6894 6896 6899 6901 6 
7015 7016 7017 7019 70 7021 7023 70 70eS 7027 
7033 7036 7037 7039 7040 7041 7043 
7049 85 8596 8611 8614 8 2 


sss 95 8608 861 8621 
1406 1411 1461 1S0e 1567 1628 1636 1766 1787 1851 
e2e9 2278 2307 3405 3430 3533 3558 3641 3664 3763 
3 4095 4137 4160 4243 4282 8S41 103588 
2125 2235 103598 


9861 9939 
101S0 10159* 101648 


ES Boss 


9975 
10077 


S451 


KO4 


POP=11760 FPLI-E HAROUARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 235 SEQ 93 
DQFPEA.P11  O2-SEP-77 17:50 CROSS REFERENCE TABLE -- USER SYMBOLS S Bose 
34 10353 103908 
SCLRFP 035372 1035S 104518 
SCLRUB 10357 104188 
032204 96938 7 
X 230 9694 96998 
eu 032214 # 10366 
22 96978 10365 
SCNTAG 001210 3e4e = 740 741 749 755 758 759 
= 000020 3508 3518 ages 3638 3648 365" 3668 3678 368% 3698 3708 3718 3728 
$CM2 = 000040 O# 3618 3628 38 463648 «= «3658 = bbe 678) = 68H) = 3698 = 3708 = 3718 =: 3728 
3738 8©6.3748 «= 3758 = 376 
= 20 3588 
SCNDES 035426 10349 104748 
SCNT = 000100 goes 1 19108 19118 19128 19138 19148 19158 19168 19178 19188 19198 19208 
19218 19228 19238 19248 1925" 19268 19278 19e8# 19298 19308 19318 19328 19338 
19348 19358 19368 19378 19388 19398 19408 19418 19428 19438 19448 19458 19468 
19478 19488 194998 19508 19518 19528 19538 19548 19558 19568 19578 19588 1959 
13608 19618 19628 19638 19648 19658 19668 19678 19688 19698 19708 19718 19728 
4 
001404 4018 
SCRLF 001353 3808 46«838«Sfsi8BlSsi892)Ssi9939)—'—«i9871~=Sss«9977 2S s9992 = 1000E )9=s 10081 910132 10167 
$0 _= 000001 1 828 7752 7863 9067 9068 9112 10371 10480 
SDEVCT 001366 3928 
SDOAGN 030474 9092 9097 91038 
SDT 003236 7le8 1 10074 10077 
SOUBL 031230 93578 10360 
SOW 035266 10 10396 
SEADT 031476 94678 10364 
SE 030464 90998 9930 
SENDCT 030450 755 90948 
SENN 001377 Soon 10113 10lie@ lola 
SEOP 030400 ? # 
SEOPCT O3044e 755% 90918 9095 
SERFLG 001214 3288 935% 2305 9060 9795 9798 9804 9826  9856* 9939 
SERMAX 1630 3348 760% 9798  9821% 9826 
SERPNT 1 104888 
SERROR 032724 749° «9777s 984S 8 
SERRPE 001232 3358 9863 9864% 9865  9871% 9872% 9874 9878% 9879 9939 9959 10011 
SERRTB 001406 4128 9966 
RTTL 001204 33e8 %86e% 9939 
OBL a7e aot 759% 9820 9926 9928 9939 10476 
te 
TEND 001406 1 
SFATAL 001360 3898 102128 
aa 10175% 101788 10206 10215* 102238 
Lic 001 8 10138 10167 
a Us le 3558 1016 
1564 951e8 
4o4 0453 104578 


8812 8816 8856 8875 8834 8992 9011 9031 


. 
Bs 
52 ER 

#3) 

Fe 

58 

£5 

Fes 
a 
oO 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC 
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e ygeveee 
—_ — = 

g = gages 
Saiciatatet tate Sgsse 
SINR INERRO SSNS SS 


04 


MACY11 30(1046) 02-SEP-77 22:41 PAGE 236 
CROSS REFERENCE TABLE -- USER SYMBOLS 


9367 9389 9397 g40ex 94078 


9812 9814% 9825 
10S47% 
9896 9939 9956 
10167 


9363 9366 9388 9395 9401% 94088 
9802 9818% 9823 9825 8 10499% 
764S* 7653% 9802 9819% 9825 9906 


9269 
387% 779 9817 9894 10111 


10217% 102218 
10195 


10198% 10210 10214# 


10167 
9308 S468 48 10808 4 12178 
1705 1707 19768 1978 20858 7 
e77ee 2 es4ie 2943 30358 3037 
30968 3698 38428 4 
44828 460e8 4604 49348 
53518 Steee 54 54918 
57998 58678 S869 59978 
70568 7058 71558 1 74378 
77 86318 87648 


103088 
10270 §©10273% 10284* 103108 
9803 981 98228 
834 9088* 9089% 9106 9328 9809 


9365 93848 


1316 142e5* 7535* 11126 
315 7511# 718 7$32 7661% 


# 
7586% 7773% #7870 7871 811126 


10488* 


14658 
2 


os, 


MO4 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 237 SEQ 0238 

DOFPEA.P11 02-SEP-77 17:50 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0258 

SREG12 001326 3708 7S542x 7588% 7767% #7828 11126 

SREG13 001330 3718 #7537% 7600 742% 7775% $=$(?7776* £98013 

SREG14Y 001332 37e8 7801% #7833 7835 

G15 001334 3738  780S* 7824 

G16 0013 3748 8 §«67814% 

Gi7 O01 3758 7819% 7822 

SREG2 001306 36e8 1440% 7514% 7522 7534 7657% 

SREG3 001310 3638 7519% 7527 7547 

G4 als 3648 752e5* 7555 

GS 1314 3658 7530% 7574 7575 

SREG6 001316 3668 7539% 7589% 7638 7780% 7893% 7922 7936 «=6.:111126 

$REG7 pel en 3678 ###7540% #7598% #7639 7781% 7786% 7943 = 11126 

SRNFPS 031150 9326% 10362 

had 76 9105 

= £keEEE U 10348 

GSAVRE= £¥xeex LU 10348 

SSAVRE 035644 10519% 10527 10S528% 10529% 105498 

sone 032112 96518 10370 

SSETDW BaeSue 0403 103938 

SSETFP 035404 10354 104S4s 

$SETUB 035330 10356 104248 

SSETUP= 000077 7298 746 747 749 751 753 755 756 758 759 761 9086 9747 
9846 9904 9930 

Shc. 031320 ages jose, 

SSTUP = 177777 72398 

SSVLAD 0 9787 98168 

SSVPC = 287% 

SSWR = 167400 le le 376 377 378 758 3 761 762 88s 934 981 1124 
1252 1380 1501 16 175 2019 2113 2223 230 236 30 
79 3231 3520 3743 8g 3981 4135 4227 4435 4529 
4972 3 5176 7 5318 5387 S458 5536 33 71 3 5913 
6042 6159 6672 968 7097 2 7503 7751 8226 07 
87 89 g0s9 9076 9087 9098 9104 9106 97 9739 9740 9741 9742 
9773 9790 9732 9793 9796 9797 9798 980s 9806 g 98eS 
9837 9838 39 9840 9841 9859 9866 9901 9904 9939 10546 

SSWREG 001400 3 82 

§ = 000000 9742 794 

STESTN 001362 3908 9817% 10010 

STIMES O0134e 3768 758% 934% 1758% e002 e2304* Y422e8% S914* 6043% 7508* 7755% s8660* 98788 
8937% 9059% 9087% 9805* 9812 981S* 9825 

STKB 001 351 

$TKS O001e 3508 

STN = 000074 1s 12 913 917 4 S46 981% 986 11248 
1155 1217 12528 8=6. 1321 13808 1465 15018 15 162S5¢ 1638 1705 17578 1852 
1976 20198 2ll38 2169 2 eee3e 2279 2300 23048 231 23668 
75 2532 25908 e711 2772 28308 2879 234 29778 30798 3187 
se3i# 3341 33928 3 3466 0 3559 3578 36308 3665 37438 
42 38898 3926 39818 4099 413Se 4185 42278 4283 4389 4492 
45298 4602 46388 4928 49728 4 4996 SO 5146 51768 
ll 47% 74 ayige 3 5351 7% S414 S422 8 S483 pas 
S368 596 S64 6SS 56958 729 S7718 5 r} 
S867 59138 5997 6042 6113 61598 16S 6227 62778 le 6617 
66728 6918 69688 7052 7 70978 7127 7155 72068 7437 75038 
7669 77518 75 354 84078 8463 8475S 85338 98543 31 86598 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC 
DOFPEA.P11 


02-SEP-77 17:50 

8764 
STPB 001272 3538 
ties. fale a 
STRP = 000032 10336% 
103588 

TRPAD 035060 10330 
STSTM 001004 3128 
TSTNM OOl2l2 3278 
TYPBN= 4##*%% U 10348 
TYPDS= ####e% U 10348 
STYPE O34042 101058 
STYPEC 034254 10135 
STYPER 033422 9891 
SrvPoc bsNcie loze48 
STYPON paye4s 10263 
ue pseaee 103" 
IT 1370 3938 
SUNITM 1010 3148 
SUSWR 001402 4008 
SXTSTR O324S6 97818 
SZPHFP 031406 94348 
SZPWFP 031400 94318 
$ZPXFP 031414 9433 
SSGET4= 000000 909848 
SOFILL 035015 10260* 
$4OCAT 000000 2728 
= 045520 2578 

382 

821 

3332 

8751 

9939 

STA= ##eeee UJ 10176 
$x = 001000 2998 


87888 


NO4 


MACY11 30(1046) 02-SEP-77 


2:41 PAGE 238 


OPE tess 


46% 103478 103498 103508 103518 103528 103538 103548 103558 103568 10357% 


CROSS REFERENCE TABLE -- USER SYMBOLS 
8908 69368 9055 90594 

10167 

bie? 

103 

103608 

103438 

9086* 9794 9816* 9817 9822 

10336 10344 

10149 101548 10155 

101658 

10347 

10274 103098 

9868 
277% 287 288s 2908 e928 

26 6278 628 6298 6308 

1050 1142 3096 3115 3137 
4031 4059 4087 4152 4176 
889 8895 8900 9027 032 

10167 102248 10See 10548 


103618 103628 103638 103648 103658 103668 103678 103688 103698 103708 


9826 9858 9939 

2938 e939 300% 302% 3048 3238 
6318 632 729 44 762 

3158 3178 3249 3269 3291 3312 

S056 5076 5095 $113 $131 8746 

9037 9042 90728 9106 9825 9826 


BOS 
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DQFPEA.P11 02-SEP-77 17:50 CROSS REFERENCE TABLE -- 0 NAMES SEQ 0260 
CHASE 20858 2195 
CHASES 20858 2136 
CHASES 20858 2168 2278 ; 
4 20858 2191 232 < 
COMENT 8398 841 S468 948 10808 1082 12178 1219 13218 1323 14658 1467 15708 1572 17058 
1707 19768 208se 2087 2e195# 2197 23148 2316 eS3e8 2534 e77e8 2774 eH1le 2943 
3037 31878 3 33418 3343 34668 35788 3580 36968 3698 38428 3844 39268 
# 4101 41858 4187 43898 64 ees" 4484 460e8 4604 49348 4936 49968 4998 
51408 5142 Sells 5284 S35l8 5 S¥ee8 S424 S4918 5493 55968 5598 56558 


4 Sel Se8e8 
’ $7298 5731 57998 S801 58678 S869 59978 5999 61l38 6115 62278 6229 66178 6619 
ates 6920 70568 7058 core 7157 casce 7439 76698 7671 81758 8177 83548 8356 8475s 


COMMEN 
ENDCOM 1418 
EOPMAC 


ERROR 358 907 918 1013 1020 1040 1051 1144 1177 1280 1306 13 1453 1561 1664 
1828 1838 2051 2154 2160 2cb4 2270 2395 2427 2459 2491 e3 2659 2731 
2863 2899 3001 97 3116 3 3159 3179 3250 270 3292 3313 3333 3421 49 
3780 3791 3914 4004 4060 4088 4153 4177 4261 58 S4 4664 4695 
4726 4757 4790 4823 4 5077 114 5132 5196 S267 5336 
5407 S415 4 34g) 5563 5648 5719 $791 5860 5352 6076 6189 

6997 7120 7231 239 7271 2 7609 1 7646 7884 8315 B442 75 8747 
He 8757 8891 1 3028 9033 43 9133 9168 9203 9231 9244 73 
ER. PNT Lt 988 1157 1265 1291 1401 1646 1801 2037 el2l 2231 2380 2412 2444 2476 
2604 2676 e7le 2844 2880 2987 3084 3103 3lee 3144 3165 3236 3256 3276 
7 3643 3759 3993 4021 4049 4077 4143 4167 4249 444S 

4684 4715 4746 47 4810 4974 S04e 5063 5083 5120 5 
5461 S549 5707 57 584s 5938 606 6175 6292 66 6984 7107 


1y9 13} ive 1913 1917 1921 1925 13929 1933 1937 1941 1945 1949 
1169 1653 1812 2044 2137 2247 23 2420 2452 2484 2616 2652 
e892 2993 30930 3109 3130 3151 3171 3243 3263 3284 33 3325 3415 
3770 3998 4026 4054 4082 4147 4171 4255 44S2 4548 4659 4690 
4785 4818 4981 5050 5070 5039 5108 5126 5186 5257 $327 $397 S467 
$713 5782 5852 So44 6068 6181 6298 6693 69 7113 72 7263 5 
8307 8559 8732 8877 9013 
1080 1217 1321 1465 1570 1705 1976 2085 2195 2300 2314 
e941 3035 3187 3341 3466 3578 36 3842 3926 4099 4185 4389 
4996 5140 Sell 2 S S422 5491 5596 S655 $729 57 5867 5997 
6617 6918 7155 7437 7669 8175 8354 8475 8631 8764 9055 
10218 10219 10533 isd 
10179 i0i6i 2 10518 
933 980 1123 1251 1379 1 1624 1756 2018 elle eeee 2303 2365 
2976 3078 3 3519 3629 3742 3 4 4e 44 
5175 S246 §317 3 5457 $535 S632 S6 $770 $912 6041 
6671 6967 70 7205 7502 7750 es 8406 8532 787 8 9058 


10346 10347 10349 10350 10351 10352 10353 10354 10355 10356 10357 10358 10359 





“, 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 241 SEQ 0241 
D@FPEA.P11 02-SEP-77 17:50 CROSS REFERENCE TABLE -- MACRO NAMES SEQ 0261 


SETUP 10360 io. 1056 10363 10364 10365 10366 10367 10368 10369 10370 
SKIP 1418 913 917 986 1155 1638 1852 = 2k0e9_—ia2B9C2279—s 7711 
3559 3665 3804 4283 4464 4560 49e7 4988 )=—s« $2030 «Se74 5343 S414 
$790 $859 5920 6050 6165 #46611 6913 7051 71e7, 0S 7662 —Ss« BP 8463 
SLASH 1418 785 787 806 808 1063 1185 1516 1S47 1675 1854 1867 = 2058) )3=—sseS00— 2740 
2909 3009 3435 3561 3668 3807 4286 4332 4385 4833 4930 85571 
ae 7009s 71e9—s 7903 7990 «=6s 8034 = 8070 8099 8128 8150 8170 = 83 


(a 
a 


¢ fate 8630 9747 9749 9755 9758 9766 9772 
STARS 1418 28S 296 298 305 319 382 730 734 839 3 932 
941 S46 979 1080 llee 1217 1250 1321 1378 1465 1499 1570 1623 1705 1755 
1976 2017 2085 elll 2195 eeel 2296 2302 2311 2314 2364 2588 2772 
2828 e941 2975 3035 3077 3187 3e29 3341 3390 66 3518 3578 3628 3696 1 
3842 3887 3926 3979 4099-4133 4185 4225 4389. 4433 4482 Se? 4602 6 4934 
4970 4996 5035 5140 5174 Sell Se82 5316 35 5385 Stee = 6 5491 534 
5596 5631 S655 5693 $729 5769 5799 5837 5867 5911 5997 6113 6157 6227 
6275 6617 6670 # 6918 6966 7056 7095 7155 7204 7437 2s 7501 7669 9 8175 8224 
8354 8405 8475 8531 8631 8657 8764 8786 8908 8934 9052 9055 9057 9069 9074 
3108 9151 9220 9265 9283 93 9303 934 9375 9411 9457 3494 95 9638 
9679 9728 9731 97 98 983 9942 1001 10086 10090 10170 10174 10232 10236 10313 
10317 10373 10400 10434 10459 10480 10491 10503 10504 10508 10524 410554 
SWRSU 1418 7638 
TYPBIN 1418 
TYPDEC 1418 
TYPNAM 1418 
T 1418 
T $ 1418 
TYPOCT 1418 969874 9879 
TYPTXT 1418 
ODE 1# 10531 
X 6328 6333 5 6347 635 6361 6366 6371 6380 6385 6404 6409 
6418 64e3 6428 643 6442 644 6456 6461 6466 6475 6480 6485 6494 6499 6504 
6513 6518 65e3 6532 6537 6542 6551 0556 6561 6570 6575 6S 6589 6594 6599 
e3e8 7343 7347 735 7357 7361 7365 7369 7373 7377s 7381 7385 7393 
7397 7401 7409 7413 7417 74el 7425 
XX 63238 6326 6331 6336 6345 6355 6364 6369 6374 6383 6407 
6412 6421 64 6431 6440 8 86BY4S 6450 6459 6464 6469 6478 6483 6488 6497 
6507 6516 65e1 6 65 6540 6545 6554 6559 6564 6573 6578 6583 6s92 («S97 
SIFKO 19028 1909 1910 1911 13! 1913 1914 1915 1916 1917 1918 1919 1920 1921 2 
1923 1924 1925 1926 192 1 1929 0 1931 1932 1933 934 1935 1936 1937 
1938 1939 1940 1941 1942 1943 4 1945 S46 1947 8 1949 1 1951 1 
1953 1954 1955 1956 1957 8 1989 1960 1961 1962 1963 1964 1965 1966 1967 
1968 1969 1970 1971 1972 
SSCMRE aire 380 361 362 363 364 365 365 367 368 369 370 371 372 373 
SSCMTM 3178 
SSESCA 1418 
SSNEWUT 1418 839 S46 1080 1217 1321 1465 1570 1705 1976 ecss) = 2195 2300 23=—s 2314 
eS3e 439 a77e 2941 3035 3187 3341 3466 3578 3696 3842 3926 4099 4185 4389 4482 
4934 4 5140 asa} aces 333 aes Bie 5596 S655 aS? 799 5867 5997 
611 62e7 ~—S sé 1 6918 0S6 155 3 9 175 8354 8475 8631 764 8908 9085 
SSSET 103368 10345 10 10347 103499 10350 10351 10352 10353 10354 10355 10356 10357 10358 10359 
10360 10361 10 10363 10364 10365 10366 10367 10368 10369 10370 


2 
ys 
=z 
3 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) - EP-77_ 2:41 PAGE e4e SEQ 024 
DQ@FPEA.P11 4 REF R6 NAME cba bee 


02-SEP-77 17:50 CROS ERENCE TABLE -- MAC S 
SSSKIP 1418 913 917 996 1155 1638 1852 2009 2169 2279 «#92475 2711 2879 «92985 863431 
3559 3665 3804 #4283 4464 4SBO 4928 4988 5203 Se74 5343 S414 5489 S546 5647 
5799 #4«#2«58s9)0Ctis«éSS920)—~Sté—‘iSSCté‘éiGSSS:Cté‘éiLP?C(‘é‘éiY«=Ss70S2Ss—«i7'127)~—S'—s—«7HH2Ss«éBES~=Ss«MESs«éBSSH 
.EQUAT 1s 31 
“Henne is 725 
SKIP3 ile 1214 #1318 #1702 #@©1973 2082 e529 2769 «+2938 3032 43184 # ##3338 3463 3575 3693 
3839 «3923—Sss«40 Wise 4=—s4438B.s—“‘<iésZGSCiCdSS9 S931 «S993. s«S137=Ss«Seog)=s«sS2e79t'i‘sS34B=SssCéS419s« Sg 
3533 Sés>——i‘wS72@6©6©0s«sS79&)~=Ctsi‘«<‘*SBEYH ~=Ssi«‘S994~=Ss«é&SLO—té‘iHSt«é BLY 915 7053 7152 434 666 8172 
.SACTI 18 283 
“$APTB ls 3838 
" $APTH le 294 
“SAPTY 1# 10172 
“SCMTA le 317 
: SEOP 18 907e 
" SERRO le 9831 
: SPOWE 1# 10506 
” SRAND 18 9373 
“ $SCOP 18 9733 
“STRAP 1# 10317 
“STYER le 9942 
“$TYPE 1# 10088 
*§TYPO l# 10234 
S40CA le 25S 


POP-11/60 FPI1-E ei? DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 244 SEQ 0243 
DQFPEA.P11 02-SEP-77 17:50 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS SEQ 0263 


ABSF 3649 

ADC 7844 8688 8689 8691 9396 9399 

ADD 2996 2997 3911 4314 7527 7528 7771 7849 8687 8690 8692 8829 9046 9370 9395 
9397 9400 9519 95e5 9589 9601 9634 9657 9658 9663 9667 9675 3724 9854 


9398 
9966 ine 10189 10201 10213 10262 10272 10395 10426 10456 10477 


6297 
ADDF 3996 4024 4146 4170 4254 
tl 1032 1771 1880 7533 7547 7823 7825 7834 8711 8828 8956 8963 8983 9329 


7828 
cote 7518 7523 oeed 7764 7765 7770 7807 7808 7848 7918 8697 8704 8846 9391 
ASR 1877 1895 7763 7843 7917 8323 8326 8684 8837 8974 9610 10196 
ASRB 8271 8450 5 





ASR 71 8277 BYS 
C 1879330 BMG B5 
BCS 1 18% 4239 7791 
797 917 1004 1012 1039 1050 1142 1175 1279 1305 «61451 = 1559 1638 
1663 1 1824 1894 = 2029S 20502145) = 2150 B1S3 2255) 3 2379 «2384 Bu 
e426 = 443 BSB 2622 49 8639S 6SB 2675 9% e711 2 B43 
2879 «B98 «= B95 3115 3137 3158 3178 3249 3269 3291 3312 33 3420 
3548 3655 3779 3913 4003 4031 4059 4087 4152 4176 4e60 4277 «4457 553 
y 4e94 472547564789 5056 50 S113 $131 = $195 S266 
sus S414 SH75ss Sua S27?) s«S7iB «95790 «58595951 
3 7119 «7230 «= 7238 797583 93 7597 7603 7617 
7640 7882 7935 7937 7944 8010 Bebe 884 8314 8441 8573 8695 8745 8751 
8756 8817 8836 8890 8895 8900 27 032 9037 9042 9097 9141 9160 9214 9260 
9473 9475 «= «9574 = «9590 9768 9793 9795 9801 9857 98 9902 
996 g9e5 «9988 «Ss «9994 «= 999%) 10001-10047 10114 10127 10162 10183 10187 10207 
10209 10289 10475 
BGE 3922 4295 «= 7631S 78 789 9117 9813 
BGT 17791 4304 4312 7601 9092 %02 10296 
BHI §i2i 9776 9799 69 
BIC 1031 2 i816 1881 2391 2423 2455 2487 2619 2655 269i 2727 2859 2895 
3112 «3134 = 31553175 3246 6 3288 3309 3309 3775 © S054 74 == «50 Sil 
ts an 5964 «6072 40-6086 7809 +7829 «97875 «97877 8275 8677 8680 B7le 
8717 8830 8833 8853 8943 8957 8972 898 9185 918 «= 9194 32 
Ms = 9753 9916 10055 10065 10286 10422 
BIS 938 1162 1413 1773 #1805 1 y27843S2s«S936 05937 = 6060 34 84 7639 
7826 «= 7835S 7878 «= 7938 8013 8713 (8719 8854 8865 8964 8973 8984 8990 
9187 9333 9450 97el 9917 ued1 10292 10429 
BISB 776 7607 7619 
BIT B30 1141 1774 «#1 i883 590 608 996 7943 8009 98283 8812 9881 9047 
3082 74 g 9792 9800 9807 § 9866 9904 9907 10046 10474 
BITB 10113 10118 10150 10186 
BLE 4273 77 
BLOS 617 
BLT 792 «4343 «7658 = 7662 83 7897 499579 «958310141 += :10297 
BMI 1155-3754 49 4680 4711 4742 4773 480 5546 S920 6165 7643 7800 7804 7813 
7818 BSH3 (8716 45 8857 8993 9573 
BNE 4 1 831 892 1170 447 1655 i814 1626 1885 2 2249 49-2389 
2453 2485 261? «Ss 6532889) a7PS)S BS? B93 2994S 309131031313 3172 
4 3416 «3544 = 3651 =: 9771 «= 3908 4055 4148 
4256 44 4549 60 4691 4722 4753 4786 4819 (94982 «5051 = SO 
Sle? 5187 $258 5328 sues S557 S643Ss«S714=s« $783) SBS3 «S945 = S961 
© 6299 6694 «6991s 7114 = 7221 = 7264 «= 75667859 83 8567 
8733 8761 8813 8878 9014 9048 9083 9113 9131 9166 9201 9229 9242 


FOS 
DOFPEA PIL OS-REPST? I7ra0 ROSS REFERENCE TABLE -- PERMANENT StHBOLS” | aes Mi 


9717 = 9719 9808 9867 9895 
1 1 1 7 


1 1028 


9607 
10108 10134 


10128 10136 


7657 


8298 
10214 
7659 
7816 


LDCDF $3 
LOCFD S466 





GOS 


OFPEAPLL OS-SEPoP Isao” CROSS REFERENCE TABLE ~~ PERRAWENT SYMBOLS. SEG ‘Bess 


LDCIF 7112 
LDD 4545 4546 4657 4688 4719 4750 4781 4783 4814 4816 97 4984 5044 5049 506 
069 5 5104 5105 Slee 5123 5124 5178 518 S249 52eS4 320 S3e 
5389 S460 S465 S640 $711 5923 5934 S342 6051 061 6066 6172 6173 
6291 6686 7216 7217 7258 7563 7856 8236 8244 8294 8299 8416 8423 87 8727 
8728 8872 8873 9007 9008 9009 
LDEXP 2991 3895 5704 5850 5935 
LDF 2384 2416 2448 2480 2608 cble 2644 2648 2680 2684 5728 2720 4 852 28 
31 107 3124 129 3146 150 3167 17 238 39 


S 
LDFPS 1138 1257 1384 1416 1435 1509 1551 1643 1795 2035 2126 2236 2367 2591 2831 
23 3080 341 3521 3541 3 74 40 


78 3232 3393 3 2 4 3631 648 3744 3766 3890 3992 20 4048 
4076 4142 4 4248 4 4530 4639 4973 5038 5177 8 5319 $3 S459 5537 
5634 S696 577e 0 $915 6044 6171 6174 6278 6673 6969 70 7210 
8226 8407 8550 8725 8730 8738 8871 8875 8883 3006 9011 9019 9442 9918 

LDUB 939 1385 1410 1506 1511 1630 1786 2033 2120 2230 3406 3534 3642 3765 3987 
4015 4043 4071 4139 4162 4245 9770 9924 
MOV 741 745 747 748 749 750 751 752 753 754 755 756 757 760 761 
765 766 767 768 773 775 776 777 782 789 795 7% 798 799 
1 825 827 834 889 4 89 
1032 1125 1130 1131 1150 1154 1156 1161 1163 12S3 1254 1255 1258 
e 1276 1289 290 1301 1302 1314 1315 1316 3 1397 1 1419 
1555 1629 1631 1637 1639 1640 1641 1644 8 1789 1760 1761 1 
7 1791 794 7 8 1820 1876 1897 2020 1 ee 2023 
2114 2118 2128 2134 224 2e28 2238 2244 2372 2377 2404 
e441 2468 3 25 0 2632 2637 2668 73 27 27 2836 2837 
2877 7 2983 3081 33 3396 3400 3402 3523 3524 3528 
3633 34 0 3745 3753 3755 3756 3764 3891 4014 
4138 4161 4228 4230 4302 4305 4310 4341 4347 4348 4437 4438 4442 
4531 45 4537 4538 4539 4540 4642 4647 48 4650 4651 
4679 4681 46 4683 4704 4709 4710 471e 4713 4714 4735 4740 4741 
4745 4766 4771 4772 4774 4776 4799 4804 8 4 4 4809 
SS4S 5547 5697 56 $773 $775 5841 5914 5916 5919 S 5922 5927 
6043 6048 6055 6056 6160 6164 6166 6167 6 6169 6 73 
6287 6676 6677 6681 6682 6683 6970 6971 6972 6973 
6979 6981 6982 399 7100 7104 7105 7106 7246 1 7252 
7514 6 7519 7522 7530 3e 35 7542 7543 
7553 7557 77 7638 7645 7653 7753 7755 7739 7767 
7775 80 7786 7801 7805 7814 7819 7822 7831 7833 7836 
7847 7855 7874 7916 7922 7 7930 8003 8229 
8290 8291 8409 8410 8411 8412 gs42 8S 8S 
8548 8660 8671 8672 8676 6679 8681 8703 8709 8739 8788 8739 g800 
8310 8825 884 88Se 8855 gese 9 1 
8950 1 8955 8967 8968 8969 8970 8971 8981 89 7 
0 9124 9125 9126 9127 9142 9145 9146 
9156 9157 9178 9179 9183 9188 91 9195 9197 3 9215 9224 
926 7 9287 9288 9289 9326 9331 93 9336 9353 
9358 3 9366 9367 9369 9385 9386 9387 9389 9401 
9405 9431 34 9435 9437 3440 S446 9453 946 9470 9472 
9479 eens 95!3 9514 9515 9523 9524 9549 9551 9552 
5 95 9560 9561 9562 9564 9566 9567 9569 9571 
9585 9603 9605 9624 9625 9626 9627 9628 2 3 
Se 9653 9654 9655 9673 9674 9699 9700 9702 9703 9704 9722 9723 





05 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 247 SEQ 024 
DQFPEA.P11 02-SEP-77 17:S0 CROSS REFERENCE TABLE ~— PERRANENT SYMBOL bi B66 
9823 9847 9848 9849 9850 9851 gsse («9853 si8SS)=s(s98SB O83 Ss«9B’7I1 9874 9878 9879 
9910 g99le 9919 9921 99ee )6=s«S99e3_s 9398S asi 8BCE—C(iHST SHS 99679973 
9978 §6=—s_:« 9981 9984 99868 «= (9993s 9995)isis9997)=ss« 10000 )§=61000e §=8610007 10008 10041 10042 10045 10058 
1p0E¢ 10069 10075 10078 0 10109 10110 10115 10123 10138 10180 10181 10188 10192 10197 
101 10202 102le 10218 10219 10259 10267 10e¢68 10 10275 i0e82 10300 10301 
10303 1030% 10324 10325 10330 10331 10332 10393 103 10397 10420 i 10427 =10431 10454 
10476 10488 10499 10510 10Sle 10514 10515 10516 10517 10518 10519 10520 105e6 
OSe7 10531 10533 105 10535 10536 10537 10538 10539 10540 10541 OS44 
MOVB 187 2308 7799 Ble 9328 93 97 9896 990 10120 10148 
10156 10175 10176 10178 10260 10e61 10e64 10265 10266 10270 10273 1 10293 10327 0394 
O42S 10455 
7578 
MULD 8eS3 8306 8 
MULF 3s42 3768 98558 
3 7Se9.—s—s777e~—S «10271 
1652 1810 9100 9101 9102 
RESET 9098 
ROL 1887 8698 8699 8705 8706 8818 8819 8820 8821 8847 8848 8849 9392 9892 9593 
9594 10053 10054 10277 10279 10280 10281 10283 
ROR 1792 8272 8273 8274 8278 8279 8280 8451 8452 84S3 8456 8457 8458 8838 8839 
RORB pak 8975 8976 8977 9611 9612 9613 
RTI 774 9148 9216 9238 9251 9262 9280 9298 9337 9371 94S4 3480 9526 9635 9676 
9725 9824 9938 61012 1030 1033 10398 10432 10457 10478 10489 10500 10546 
ae i 4300 4308 4316 $3 46 O14 9406 19909 10083 10165 10220 
SBC 9660 9661 9662 9665 9666 9669 
i 4299 7945 8814 
SETD Si S4OO 866185 
SETF 4e44 = «$184 = = S$eSS = $395 
0B 34 3429 3557 4463 4559 5725 6288 6684 6709 7006 7126 7253 7845 7846 
33 8292 8674 8707 23 8850 8978 
1m Be 
TD 4547 4658 89 4720 4751 4782 4784 4815 4817 4979 4985 SO4S 5053 S066 3 
S086 5107 5125 5 5191 S261 Sebe 5330 $331 S401 S402 S470 S471 S645 
57 5716 S856 5925 5947 6053 6071 6186 6296 6301 6691 6695 7223 7224 7266 
7267 S6 7569 7861 78 8239 8240 8247 8252 8258 82 8300 8305 8310 8419 
8420 8426 8431 3 8740 8741 8742 8885 8886 9021 9022 9023 
STEXP e99e 3910 
TF 2386 2418 2610 4 2646 50 268e 2686 2718 2722 2850 284 
es90) s/- 3089' 3108 = 18S 3133 314? 3154 = 3168 = 3174S S41 seve «©3261 3279 83 
3287 3301 3304 3308 3322 33 3328 3767 3774 3989 3991 3 4017 4019 4023 
te pal aers 4073 0 4079 4145 4165 4169 4253 4451 $559 5787 3 6993 
STFPS 1386 8562 8735 O 9016 9162 9915 
STST 1387 1425 1440 8563 8736 8881 9017 9163 
1800 2986 7766 9582 9608 9659 9664 9668 9670 9864 9872 9877 910195 
40Se 4080 
10061 
SXT 5606 48=—«- 9618 19 
TRAP 10336 10345 10346 10347 10349 1 10351 10352 10353 10354 10355 10356 10357 10358 10359 
10360 10361 10362 10364 10365 10366 10367 10368 10369 10370 
TST 1003 4311 7285 7600 8715 8863 8986 9140 9213 9259 9471 9572 9617 
9785 9796 9809 10le2 10130 10152 10190 10208 10e10 10288 10326 
TSTB 891 1169 1654 1778 1813 92044 e138 86248 2388 e420 2452 e484 2616 262 2688 


I05 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 _ PAGE 248 SEQ 0247 
DQFPEA.P11 02-SEP-77 17:50 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS SEQ 0267 
2724 2856 283e 2993 3090 3109 3130 3151 3171 3243 3263 3284 3305 3325 341 
354 38 0 3770 3907 3998 4026 4054 4147 4171 4255 4349 4452 4548 465 
cue? cceg gas on13 ogo caso gay e068 e181 p29 6693 e990 113 7350 7363 
7 616 = 5 Bout Ming 8434 Reed 8732 8802 88 3 
1STF i336 9165 4 9713 67 9934 101 10184 10182 10193 10206 
-ASCIT 379 380 714 717 71 10967 +=11015 
-ASCI 378 1 711 7le 71 719 Z 10012 10013 1055 10559 10564 10568 
6 10581 10586 105 10S93 105 10601 106 10611 10615 1062 10631 10635 10639 
106 Se 10657 10660 10666 10672 10679 3 10687 10694 10700 10708 10712 10717 # 10724 
10731 10737 10741 1078 10751 10757 1076 10768 10773 10776 10783 iene 10795 10800 1 
10810 10815 10821 1082 10832 10836 1084 10848 10854 10861 10868 10876 10883 10889 10895 
10902 10909 10914 10920 10926 10931 10936 10941 109% 10951 10960 10970 10974 10979 10984 
10990 10997 11002 11007 11012 11017 11019 11024 ill 11030 11032 11043 11048 11051 11055 
11057 1060 11064 11070 11073 11077 11081 11087 11089 11091 11098 11105 1ile2e ec4 226 
11228) «611230 «611232 «11234 = 11236 = 11238 = 11e4O = leva = 11244) = 1te4G 11248 «11250 = IleSe §= L1eS4 = 11256 
iis 1260 «(liebe )=—11264)=s 1126 S129) Ss 1272 = «11274 )=— 11276 )3=s 11278 )= 11280 = 11282 = 11284 )=— «11286 = 11288 
KW 625 626 627 628 6 30 631 632 
BYTE s4e 343 4 355 356 357 397 398 606 607 608 10 619 621 837 
1859 1860 1861 1862 1863 808 8082 8083 808 8085 8087 8088 8090 
8091 8092 8093 8094 8095 8096 8110 8111 8lle 8113 8114 8115 8116 8117 8118 
8119 8120 8lel 8122 8123 8124 8125 8140 8141 8142 8144 45 8146 8147 
8162 8163 8164 8165 8166 8167 8168 8169 9898 899 10221 10222 10e23 1 10307 
10308 10309 11298 
-E 1 733 
- END 11298 
-ENDC 1 7 3S 127 143 ele 0 297 239 320 324 327 
358 376 377 378 379 383 386 410 729 733 737 745 746 749 751 
753 755 756 758 759 761 763 784 786 788 807 809 828 840 841 
883 884 B85 893 914 918 929 931 3 933 934 944 947 948 979 
980 981 987 1064 1081 1082 llee 1123 1124 1156 1171 1186 1218 1219 1250 
1251 leSe2 1322 1323 1378 1379 1380 1466 1467 1499 1500 1501 1517 1548 1571 
1572 1623 1624 1625 1639 1656 1676 1706 1707 1755 17 1757 1815 1853 1855 
1868 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 1920 1921 1922 1923 
1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 
1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 
1954 1955 1956 1957 1958 959 1960 1961 1962 1963 1964 1965 1966 1967 1968 
1969 1970 1971 1972 1323 1977 1978 = 2017 2018 2019 2030 e046 #2059 2086 2087 
elll elle ell3) eleS ele e133 el40~=—Ss 2150 e153 e170 = 2175 2196 2197 —ss eel e2ee 
eee3 2235 ee37 Ss e243 22S 2e60 ee 2280 eess) = e939 2301 2302 2303 2304 2314 
e315 2316 e364 2365 2366 2390 e4ee = 2454 2476 2501 2eS33 0 eS 34 eces =—s_« 2589 
e590 2618 2654 e690 «=6e7le = e726 2741 2773.0 e774 e8e8) 8=6e829—i83—i SBS BBO O84 
arty ese es43—s« 2975 2976 2977 2995 3010 3037 3077 3078 3079 3092 
lil 3132 3153-3173 3188 3189 3ee9 (3230 3231 3e6S «© 3286 3307 = S34e 
3343 3390 3391 3392 863417 3436 3467 3468 3518 3519 0 362 
3579 3580 3629 3630 3652 3666 3669 3697 3741 3742 3743-93772 )=Ss 3805 
3808 3843 3887 3888 3 3927 79 3980 
4084 4100 4101 4133-4134 4135 4149-4173 4186 4187 4225 4226 = (Hee? eS? BY 
4287 4333 390 = 4391 4433 4434 4435 = 4454 4 4483 844 
4 mi 36 3 4638 wees dees 4723 4754 4787 4820 4834 4929 
soo S{i0 ise SiMl:«ciue Sid | Si7e Give Slee SaOy Sele Se13 Seu Gi 
25 84 16 2417 8 248 S44 $3 
S415 S423 S44 456 S457 S468 = S469 S484 5492 5493 5534 5535 $536 5547 $558 


JO5 
OFPEA-BLL  OB-SEPSTo 760” «GROSS REFERENCE TRELE'-- PeRRANENT SYMBOLS EG ‘Bose 


7 7 7 
ch cd) ee Ble GES 
591 591 5913 $9el 5946 5970 5998 5999 6040 6041 6042 1 6070 6092 £6114 
611 615 6158 6159 6166 6183 1 62e8 6229 6275 £6276 6328 
63 6 6347 6357 6360 6366 6371 637 6379 6385 6390 6395 6404 
64 6414 6417 6423 6428 6433 64 6442 2 8=—s B44 6452 6455 6461 6465 6471 6474 
6480 6485 6490 6493 6499 §=65 6509 6512 6518 6523 6528 6531 6537 6542 6547 
6550 65 6561 6569 6575 = 65 6585 6588 6594 6599 07 3 8 
oer) 667 6671 6672 ; 6713 ors3 Fe Fe He, EA aoe o~ 7010 oe 
ae Asi Sd 75eT 763 
904 7991 8035 98071 8100 8129 #86151 8171 8176 8177 8224 See 43=—«BS7—s«éOPB 
8333 8335 06 8407 #8436 8464 84 8477 =—s_« 8531 
Boas 8533 8544 8561 8591 8631 8632 8633 S7 8658 8659 8734 8765 98766 
878 8788 909 8910 8934 8935 8936 9015 9055 905 9057 S39 9067 
8 907 $9075 9076 9092 9095 9098 )=s_« 9104 9106 9109 9113 9152 
See 9266 9281 1 9341 9376 §6—6pH#le Ss 9458 
g7e9__ 9 9736 40499743 «69747, ss«974B—Csi‘é«S7SDsCié«S7SGHeC«é«édSGs«97672sCsO93773:s—i«77BCié«7BOD—C sé? 9794 
9795 9796 07 11 9816 9818 98ee )6— 98S Gs  9BECiC«é'OD 37 =: 9847 
9863 1 98ses 9893 9901 30 9939 994 10020 10087 10091 0 10171 10175 
10176 10179 10221 10233 10237 10314 10318 10344 10345 10347 10348 9 
10351 ins 10353. 10354 1 356 10357 10358 10359 10360 10361 10362 10363 10364 10365 
10366 1036 10369 10370 10371 374 1 10435 10460 80 10481 0492 10504 10505 
10509 10518 10519 10525 10533 10534 10544 10546 10553 10555 
-EQUIV 35 36 89 30 91 96 97 98 117 118 
119 120 121 lee 123 124 
- EVEN 386 $93 988 10016 10224 10552 11111 11165 11294 
IF 1 3 33 39 127 208 8 290 305 319 323 326 
358 376 377 378 382 383 385 408 410 729 730 734 740 745 747 
749 751 753 755 756 758 3 761 779 785 806 808 828 839 
B41 883 885 892 913 917 926 930 932 934 341 S46 948 979 981 
986 1063 1080 1082 llee 1124 1155 1170 1185 1217 1219 1250 leSe 1321 1323 
1378 1380 1465 1467 1499 1501 1516 1547 1570 1572 1623 1625 1638 1655 1675 
1705 1707 1755 1757 1814 1852 1854 1867 1909 1910 1911 1912 1913 1914 1915 
1916 1917 1918 1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 
1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 
1946 1947 1948 1949 1950 1951 1 1953 1954 1955 1956 1957 1958 1959 1960 
1961 1962 1963 1964 1965 1966 1967 1968 1969 1971 1972 1973 1976 1978 
e017 e019 e0e9 e04S 2058 e085 2087 elill 2113) 2leS)=S ss eleCide?—se32—s219Ss LN 
47 Se C,H 1 3 | eees)486 eS h3GCi27—is PHP ei eebe e799 
eeeS) 86 ech S300 e302) e304 =—S e231 4 314 862316 = 2364 2389 s35h e453 «e475 48S 
eS0O0 4 86eS3e 8 86=6eS34 Ss S88 Oss eS90—t—sé IL 53 2689 e711 e7eS = e740 e77esie774 BRB 28D 
7 tt: 2893 Sis e343 si68 e377, 2:98 34 30 3037 = 3077s: 3079 
1 11 3131 Se 3 3187 189 3229—ts«S321 3244 3264 3306 4893326) 8=— 3341 
3343 3390 339e S4l6 3431 34385 3466 34GB 3544 3659 3561 3578 3580 
3628 83630 3651 3665 3668 3696 3698 3741 3743 3771 3804 3807, 3842S BY 7 
38 3926 3979-3981 4027, | 4055s 4083)0Ss ss 4099—ss«SY4L. 4133 4135s HL 4B 
41720 4 4187 = 4a 4227 ueas 4 iene 4332 6=— (4385449894439 i 44 
W464 HY 4484 454 4604 4636 4638 4691 4722 8=—s 4753 
4786 =“ 4819 oe 4 4 4934 3 49700 = «497, e785 4988 996 
5051 50 51 Si Si40) = «5144 5174 = $1 518 Sell Sel 7 
SeSB8 «S274 $316 $318 5343 5351 $353 353 414 S422 
S¥eu Ss S4 S468 0 s«S4 5491 493 S34 $5396 S546 555 $571 S% 5 1 
5633 S643 S64 S655 oeee $693 $714 57e9 = $731 5769 = $77 a $790 $799 


Darren PL FP11-E HARDWARE DIAGNOSTIC 


 IFF 


PEA.P11 02-SEP-77 17:50 
ot te 
bs 42l as 
Bi Ee Bt 
6559 6561 6564 
6604 #6612 6617 
7052 = 7056 «= 7058 
7439.0 7501 = 7803 
8070 8099 aie 
Br BS ae 
Se 3 i 
oe oR 
98eS 86 «982 iss 
9938 9939 9942 
10313 10317 10336 
10357 10358 10359 
10373 10400 10434 
—s 1038 i 
734 ous 86 
932 933 934 
tA! 1186 1218 
1548 1571 1$7e 
1868 1909s: 1910 
19231984) =— ss: 1925 
1938 §=61939 =: 1940 
1953 1954 1955 
1968 1969 1970 
gils 2113 2125 
ee3 ecte 8 eeh9 
a ee 
2994 5010 5058 
3e45 3265 3286 
#350 3544 3560 
771 = 3805 = «3808 
4084 4100 4101 
4386 86094390 864391 
4637 4638 466 
4“98e 6= 4989s 
5187 S204 esis 
eeu? eee? $572 
731 S $77 
fl iis 
6374 6385 6390 
rove poe 6485 
ns 
7157 = 7205S 7206 
7889 387904 =—s_(- 7991 


6331 
6376 
6426 
pd2t 

Sel 
6566 
6619 
7095 
8150 


ss ts 


Bases 


thst ten 
22 


MACY11 30(1046) 
CROSS REFERENCE TABLE -- PERMANE 


wR SSH 


3327 
35 


bebe re ee 
2525 
WOww 


02-SEP-77 22:4 
6338 6345 
6388 $6390 
Bel eae 
oe 
6578 6 
6694 #§8667le 
7127 —Sss 7129 
7671 9 
8177 4 
8474 = 8475 
ths 8786 
| 220 
ai i 
9859 9866 
10111 10170 
10348 10349 
10363 10364 
10503 10504 
299 306 
840 841 
980 981 
1322 1323 
1655 1676 
1914 1915 
1929s: 1930 
1944 1945 
1959 1960 
1977 1978 
2139 = 2150 
22ec% «= 2301 
2501 2533 
e858 2880 
3092 gill 
3343 = 3391 
3629 86 3630 
3889 3908 
4173 4186 
4465 4483 
4787 psi 
S258 278 
S424 =: S457 
S633 4865643 
ome 
e995 6328 
6412 b4e3 
6507 6518 
ie 
0S 
7439 = 7502 
8129 8151 


KOS 


1_ PAGE 250 
NT SYMBOLS 


See aa 
itintet eta 
CIC OO” 


sissest sees 
TWOWOWWOwWrT NN 


S=BONSe 


10368 


og eegeses 


he 

RL vk P= 
—-uIo 

rtorwonn 


Qeperrynarary 
baie pace 


3981 


LOS 
BOFPER Pe Ge eR T tego’ ORGSATREPEAENEE TABLE'-- PeRAANENT SYMBOLS: SEE Dero 


8333 8335 8344 8355 8356 8406 8407 84395 8464 8466 8475 8476 $=8477 8532 8533 
BS44 B380 8591 8631 B66 8633 8658 8659 8733 8765 8766 98787 8788 + #8878 8909 
8910 8936 93014 90 goss §6=s(«900S7—i‘<‘i‘écgoggC (SC‘CS—CsCi 90S sss 9807S—(iést77—<‘i«‘T—“(iés‘éC882 3095 


9106 9109 Slie 91S2 S2el 59266 9281 gPay 9301 9304 9341 9376 9412 9458 9495 
9533 33 9680 9729 9732 9736 9748 9750 9756 9759 9767 9773 9791 97394 

97395 9798 982s 9626 9830 9834 9836 98S9 9930 9939 9943 100e0 @©«.: 10087 10091 10171 
iOS ibe 10237 10314 10318 10374 10401 10435 10460 10481 10492 10504 1050S 10809 10525 

IFT 828 892 1170 1655 1814 1 1910 1911 19le 1913 1814 1915 1916 1917 
1918 1919 1920 1921 1922 1923 1924 1925 1926 7 1 1$29 1930 1931 1932 
au; 13M 1355 1S Ss? SSRIS 1S IT Ie 1G ISH IS Ie 187 

- Sou 
13¢8 1964 1 g 1 1375 133 9 133 1971 172 1973 204S 2125 2leb 2139 
2149 2152 2175 2235 2236 2237 2249 2259 2389 e421 2453 248S 2617 
2653 2689 2725 7 2893 1 3110 3131 3152 3172 3244 3264 3285 3306 
3326 3416 ay 3651 3771 4027 40SS 4083 4148 4172 42 4453 YOug 
4660 4691 4722 4786 4819 982 5051 5071 5030 5109 S127 5187 S52 
5398 Sugg 7 S643 5714 5783 S8s3 a8 6069 6182 6299 6326 6331 3 
6336 6338 634 6347 S 635 6364 6366 6369 6371 6374 63 
63a 6393 64 6404 6407 6409 6412 6414 6421 6423 6426 6428 

6431 64 6440 BY4e2 BY4S 6447 64S0 64S2 6459 6 6464 64 BY69 6471 478 
6480 648 6 6498 6490 64 6499 6504 6516 6518 6521 S23 
6526 6528 6535 6537 65 6542 6S54S 6547 6554 6556 6559 6561 6564 6566 6573 
6575 6578 6580 6583 6585 6532 6594 6597 6599 6694 6391 7114 72el 
a 7859 8435 B5 g 8878 9014 9067 Slle 3 

. IFTF 9804 9868 

LIF 2 7 le 277 382 386 746 749 755 758 gq 761 762 1 
1157 1160 1265 1268 an 1294 si08 4O4 1646 1649 1801 1804 2037 2lel 
el 2231 2234 2380 238 e412 241 4 2447 2476 2479 e604 2607 2640 2643 
2676 2679 A 2715 felsiote) 2847 2880 2883 2987 2390 3086 3103 3105 l22 
3124 3144 146 3165 3167 3236 3238 3256 3258 3276 3278 32398 3300 3319 3321 
3409 aus aie 35 sous soe 3759 neue 3900 3303 3993 9S 4021 4023 9 
4051 40 40 414 41 416 4169 You uoge YOYys 4Oug 4S41 ysuy 4653 4656 
4EBY 4687 4715 4718 Y7UR 4749 4777 nie 4810 4813 4977 as S044 
SP Be Be Re Be He Ba Be fe fe by Be Be be 
606S 61 6178 $292 62495 6687 6690 6984 6987 7107 il ll aai6 33c4 
7558 7561 7850 7853 8248 §251 pt 8304 8427 8430 8553 8556 el 8724 88s 
8870 9002 9005 9087 9106 38 9739 9740 9741 9742 9747 9806 9822 
98es5 9826 9837 9838 9839 9840 9841 fact 9875 9880 aaee 9939 10167 1 
10345 10346 10347 #10349 10350 £10351 10595 10 10354 1035S 10356 1035 10358 10359 £10360 
10361 10362 0363 10364 10365 10366 1036 10368 10369 10370 

. IRP 729 8393 930 Nt 1217 1321 138 a 1708 1976 208s 2195 2300 2314 
2532 2772 2941 3035 1 3341 3466 9 2 3926 4099 4185 4389 82 
stk 4yo3y red, | 5140 S211 ares 5351 5422 S491 SS96 S6S5 $729 5799 S867 5997 
cls Gee? Sey 618 Pose Fick Fae Fees B75 Bed BATS Boal a308 

ust "tS gm "ee OSI <r i a ae ae 

qf 

Cn eS a ny ~ Se 9434 
+ bas} 981 1080 1124 1217 tt 1321 10 1465 1501 1870 1625 ”“ 1705 1757 1902 
1910 191] 19le 1913 1914 191 1916 191 1918 1919 1920 1921 1922 1923 1924 
1925S 1926 1927 1928 1929 1930 1931 1a 1 1934 1935 1936 1937 1938 1939 
1940 1941 1942 1943 1944 194S 1946 194 194 1949 1950 1951 1952 19S3 1954 
1955 1956 1957 1958 1989 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 
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DQFPEA.P11 


: 


-REPT 


02-SEP-77 17:50 
yee 
3e31 3341 3392 
3981 4099 4135 
5140 $176 Sell 
Pe7e tA $771 
671 91 6968 
Beeb 3=— 8354 = 8=—-_- 8407 
9059 9069 9070 
10350 10351  1035¢ 
10365 10366 10367 
1 317 779 
e314 532 2772 
“4820 46022 4934 
$997 6113 62e7 
8764 8908 9072 
1 141 383 
409 
1 141 277 
371 372 373 
736 737 763 
S46 981 1080 
1910 8=61911 1912 
1925 1926 1927 
19490 =: 1941 1Z5 
1955 1956 195 
1970 at As 
ei gl ge 
3981 4099 4135 
5140 8§=$176 Sell 
S695 $729 $771 
6715 6918 6968 
Bee = «B83S4 Ss B07 
9059 9069 9070 
10350 10351 105 
10365 10366 1036 
317 410 728 
7155 7291 
e7 360 730 
1949 1953 1957 
13 31 ess 
1089 «= 1217S A 3e) 
ue 
7056 155 7437 
Seee = Seb? Ss: 9285 
9733 geet 9944 
10506 41055 
Se F 
ee # 
1 37e 373 
401 425 427 
453 455 457 


Se en oe 
iG) 


©, SO ees £oryr- 
Bae SS ee aeS 
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1976 
2314 
3466 


4227 
See 


2019 
2366 
3520 
4389 
aug 


woe 


ee 
Sn 


SeceRe Ces 


Ss o8 Bee 
peat state 
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LS 


NOS 


POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) O2-SEP-77 22:41 PAGE 253 SEG 06S 7 
DOFPEA.P11 02-SEP-77 17:50 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS e 
483 485 487 489 491 493 495 497 499 501 503 505 S07 509 S11 
ou OW WH mB : em BF 
7 77 7 7 60 E02 eri E12 74 
Uf 
whe hme eee mH BH Mm B 
648 650 656 661 662 663 664 666 66 668 669 670 672 673 674 
675 677 678 680 $82 684 686 688 690 69e 702 703 704 

707 1069 1071 1073 1075 1077 1191 1193 1195 1197 1199 1201 1203 1205 1207 
1209 lell 1213 1681 1683 1685 1687 1689 1691 1693 6 1697 1699 1701 1909 

1310 1911 19le 1913 1914 1915 1916 1917 1918 1919 0 1921 1922 1923 1 
1925 1926 1927 1928 1929 1930 1931 1932 1933 3 1935 1936 1937 938 1939 
1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 950 1951 1952 1 1954 
1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 
ee ee ok oe a ee a el ee 
Seo ee me oe i te te he 
6464 6469 6478 6483 64 6502 Bea? 6516 65e1 See 6535 6540 65 6554 
6559 6564 6573 6578 6583 6592 #6597 6602 66) IS 7197 719 714) 7143 145 
7147, 7149s 7151 7341 73430 7345 7347 7349s 73351. 7357 7363 
5 7367 7371 73730 7375) 7377) 7379s 7381 7383 7387 8=— 7389's 7991 7393 
7395 7397 7399 1 03 7407 7409 7411 7413 7415 7417 7419 2 3 
7425 7427 7430 7953 7954 7955 7956 7957 7958 7966 7967 7969 7970 
797 7972 7973 7981 7982 7983 7984 7985 7986 7987 7988 17 8018 019 8020 
802 8024 80e 8030 8031 8336 8338 8340 8345 8347 8349 8467 8469 
8471 9091 9094 9105) = 9407 op 9485 9486 9487 9488 9489 5 We 9970 §6=«.: 9976 
9999 10004 10010 10011 10117 10164 10204 10310 10343 10543 10545 11113 11116 11117 = 1112e 
11124 «611125 «611126 «6111228 «= 11130) 012133) 122394 12195) 11136811137 12139) 14D 1143 LALH4H 11147 
11149-11151) 911153) 11156 «11157 11189) 11261) 9= 12266 «= 11188 = 11172) 11174) = 11178 = 11180) =—s11182 = 11185 
11188 3811189 11190 11191 11194 11197 11200 11204 11206 11207 11e10 llele 11214 11215 11218 


- ABS. 045520 000 


ERRORS DETECTED: 0 

pskn M: DOFPEA, DSKW: DOFPEA=DQFPEA. P11 
UN-TIME: 36 37 5 SECONDS 

RUN THRE RATIO: 249/80=3 

CORE USED: 25k (49 PAaES) 


poceNT PAGES: 252 
WRAP-AROUND: 0% 


User ~ EES: oS 


fe qi i. 1973 
BRITTEN, 1335 


ORE SECONDS: 2910 


BO6 


